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The increasing progress and development in the field of Information and Communication Technologies (ICT) in combination with computer and Internet expansion has created new needs and trends. The introduction of Information and Communication Technologies in school routine/ school activities has opened new horizons as far as teaching methodology is concerned. The use of computers in special education contributes substantially to the development of educational programs and to the creation of new learning forms, with which students can discover their potential and develop their abilities to the maximum (Paraskevopoulos, 2002). 
Prompted by these data, we attempted to compare two teaching methods ( a traditional teaching method in spelling and a teaching method in spelling using IT) by using quantitative and qualitative measurements. This research examines and compares the learning of spelling in two-syllable words for primary school students with dyslexia. The traditional method used the game of hangman and the IT teaching method used a computer programme designed to teach spelling. Analyzing the test results and through interviews with students, we conclude that both methods are equally effective; however, the process of new technologies is the one preferred by students since they find it more enjoyable and relaxing.
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1.1 Area of the Study 
Dyslexia has attracted the interest of many researches who have attempted to investigate both its origins and its implications on the academic life of an individual. The current research focuses on the parameters which affect orthography and also on how technology can help children with dyslexia to deal with dysorthography. The language that dysorthography is going to be tested is Greek. The spelling system of the Greek language is complex since there are many phonetic combinations of various words and thus important information regarding the spelling of words is given through their etymology (Babiniotis, 1998). Words have identity; they provide information about both linguistic and cultural items of the past and reveal the history of the nation that uses it as well (Gotovos, 1992, Porpodas, 1999, 2003, Drossinou, 2004, 2007a, 2007b). 
Gotovos (1992) argues that regarding the Greek language, the problem with orthography lies not so much on the phonological level as on the morphological level. However, apart from the semantic importance of orthography, Also Greek researchers (Gotovos, 1992, Papadopouloy-Mantadaki, 2006, Anagnostopoulosand Kantartzi, 2008) emphasize the social aspect of spelling ability. A grammatically correct text reveals not only the message that is intended to be sent out, but also the message that its writer is not “illiterate”. On the contrary, when a person produces a misspelled text on a formal occasion, then there is a possibility that s/he might be stigmatized as “illiterate”. Grammar knowledge is a prerequisite for the production of written work in which the orthographic conventions are to be followed. Thus, the effective teaching of orthography is of great importance (Gotovos, 1992). 
Reid (2004) emphasizes the importance of early identification of these difficulties in order to protect the student’s self-esteem. It has been suggested that effective means of intervention in children with dyslexia might involve interactive teaching which contributes to the advance of creative thinking and metacognitive skills. Teaching methods including over-learning and planning in addition with the presentation and use of materials and  tasks, help the dyslexic individual overcome the barriers to learning (Reid, 2004). Technology can facilitate a person who has writing difficulties. 
The increasing progress and development in the field of Information and Communication Technologies (ICT) in combination with computer and Internet expansion, creating new needs and trends. The introduction of Information and Communication Technologies in school routine/ school activities has opened new horizons as far as teaching methodology is concerned. The use of computers in special education contributes substantially to the development of educational programs and to the creation of new learning forms, with which students can discover their potential and develop their abilities to the maximum (Paraskevopoulos, 2002). Drossinou, (1997, 1999) argues that assistive and adaptive technology does not “cure” a specific learning disability. These tools compensate rather than remediate, allowing a person with learning disabilities to demonstrate his/her intelligence and knowledge. Adaptive technology for the person with learning difficulties is a made-to-fit implementation (Burgstahler, 2003). 
A review of the literature concerning orthography in dyslexia as well as the role of new technologies in copying with dyslexia, provides some interesting information. Bourassa & Treiman (2008) investigated whether children with dyslexia use root morphemes to aid their spelling of morphologically complex words, for example if they do use root morphemes, they should sometimes produce misspellings such as “explaination” instead of “explanation”. They found that dyslexic children follow the principle of morphologically constancy to the same extent as typically developing younger children of the same spelling level and, even more, the spellings of older dyslexic children are remarkably similar to those of typical younger children. That is to say, that both groups overextend the principle of morphological constancy to words in which it does not apply. The researchers came to the conclusion that the processes and strategies used by dyslexic spellers are quite similar to those used by typical students. Dyslexics are slower than other children in learning to spell, but they show the same general patterns of performance as typically developing individuals, and they make similar errors. The fact that individuals with dyslexia perform poorly on almost all aspects of spelling is not surprising taking into consideration that spelling ability is a continuum and that individuals with dyslexia are at the lower end.
Dealing with these types of difficulties needs multilevel intervention programs, in which new technologies can play a crucial role. Computers are gaining an even greater role in our lives day by day. 
Day (1995) describes three ways in which computers can facilitate access to learning: by removing “natural” barriers that are mainly related to mobility difficulties (physical access), by presenting the lesson using different ways (cognitive access), and by supporting students in specific areas of difficulties (supportive access). However, Singleton (1994) suggests another approach regarding the use of computers in the process of teaching students with dyslexia. He adopts a more educational approach. For Singleton, all the three approaches are equally important. What is more, students should be given both support and access to the technological advances. Educators should bear in mind that diversity is a key word in special education. One student may need more practice through appropriate programs in order to gain a skill whereas another student may simply need to use the word processor to facilitate participation in class and a third student may need both.
One of the greatest advantages of using computers for teaching children with learning difficulties, is their ability to motivate learning (Brooks, 1997). Moreover, computers by increasing the ability to concentrate, help students to show what they have actually understood (Detheridge, 1996). 
Writing may be a challenging experience for a dyslexic student. Writing a text on a paper demands a combination of the difficult process of writing (by hand), spelling and content selection. A student with poor handwriting and spelling difficulties may have many interesting ideas which may be lost while trying to overcome the difficulties in writing. The result depicted on the paper does not often reflect the true potential of the student (Crivelli, 2000). 
Within this framework, using the word processor can be invaluable, because the student can concentrate on a small piece of work each time (Thomson, & Watkins, 1998). Additionally, finding the correct letter on the keyboard is easier than having to recall from memory (McKeown, 2000). What is more, a word processor enables him/her to make changes in writing and transfer words and sentences without smudges and erasures. Consequently, students are able to express  their thoughts, reveal and develop  their true ideas without having to deal with the fear caused of the poor appearance of the script (Detheridge, 1996.)
Nevertheless, such software programs offer students more autonomy (Detheridge, 1996) while improving spelling performance (McKeown, 2000). The appearance of a typed assignment is “clean”' and free of incomprehensible words. It is organized and makes the student, who has become accustomed to failure, be proud of his/ her work and start gaining self-confidence (Crivelli, 2000, McKeown, 2000). Other important parts in which computers can help children with specific learning difficulties are spelling and writing. Moreover, computers create a multi-sensory learning environment because students see, listen and then write the word (Crivelli, 2000). Word typing seems to be beneficial as well, as students learn their first exemplary movements of the fingers, which help them remember the correct spelling (Thomson and Watkins, 1998).

1.2 The Problem of the Study 
However, there seems to be limited support information in the comparison between two methods (traditional/computer). Which of them is efficient in spelling, which is better for students self-esteem, and which preferred by the students are questions which will be answered. 

1.3. Purpose of the Study 
The current study explored the positive and negative parameters which affect the orthography of students with special educational difficulties (dyslexia). Therefore, the differences in the spelling performance of students of 3rd, 4th, 5th and 6th grade of Primary School will be measured. 
Our goal was to revealed the factors that help or hinder children with dyslexia specifically in the domain of spelling. The emphasis regarding the positive parameters is on the improvement of comprehension through the development of reading and writing skills. Additionally, we will investigate the role of technology in dealing with dyslexia and provide evidence that technology is a very useful tool for students who face learning difficulties since it facilitates learning and makes their life easier. 


1.4. The lay-out of the Study 
First of all, the main definitions of dyslexia, orthography and special learning difficulties will be presented. The causes of dyslexia will be discussed and dyslexia will be differentiated from non-specific learning difficulties due to various biological and educational causes such as low intelligence, serious disturbances, inadequate education, adverse family and social environment that prevents the acquisition of new knowledge from the child, and disorders of speech. Previous research regarding dysorthography will be presented. 
To start with, effort has been made in developing new teaching methods which may be beneficial to students with learning difficulties. During the recent years, the number of people who support the  implementation of students with special educational needs in the mainstream  has significantly  increased, making the search for appropriate methods and techniques which will prepare children for the perspective of school integration imperative
Furthermore, the increasing progress and development in the field of Information and Communication Technologies (ICT) in combination with the broad use of personal computers will be underlined. Technology can be a valuable tool for a person facing difficulties in writing. The introduction of Information and Communication Technologies in school routine/ school activities has opened new horizons as far as teaching methodology is concerned. Above all, these technologies have made the learning process more efficient and redefined the relationship between teacher and student.
Information technologies are not restricted only to data collection and processing, but they also support higher learning forms. The use of computers in special education contributes substantially to the development of educational programs and to the creation of new learning forms with which students can explore their potentials and develop their abilities to the maximum (Paraskevopoulos, M., 2002, Drossinou, 1997, 1999, 20O7b). 
The procedure of the Experimental Individually Targeted Structured Inclusive Intervention in Special Education  in dysorthography includes five phases. 
In phase 1, data from the systematic empirical observation will be gathered including Observation Protocols focused on personal, family and academic history of the student, semi-structured questionnaires for parents and teachers, student writings, diagnoses and parents' request.
In Phase 2, the Informal Pedagogical Assessment will take place using tables of Observation Protocols in the form of Excel spreadsheets at time T1 – without focusing on New Technologies despite the fact that New Technologies could have been used.  The Informal Pedagogical Assessment consists of the following areas: 
	Basic Skills Checklists (BSC  = school readiness)
	Special Educational Needs (Curriculum Framework for Special Education – CFSE)
	General Learning Difficulties
	Specific Learning Difficulties (dyslexia)
	Specific Learning Difficulties (dysorthography)
The 2nd phase focuses on a. visualization, b. commenting on the deviation lines, and c. intervention priorities using the tables mentioned above, of School Readiness, Curriculum Framework for Special Education – CFSE, General learning difficulties and Specific learning difficulties. Phase 2 includes the qualitative analysis of the deviations.
Once the evaluation of each student’s skills is completed and the tables are drawn, a pre-test follows. The aim of the pre-test is to assure that the students do not know the spelling of the 40 new words that are going to be taught in the implementation phase of the experiment. 
The 3rd phase is the implementation of the two teaching methods. The first teaching method involves the teaching of 20 new words via traditional way. That is ‘hangman’. Once this phase is completed the students are asked to write an immediate post test to check whether they have learned the new words and evaluate the types and number of mistakes they make. 
The second teaching method involves the teaching of the remaining 20 words that have been selected from the pre-test. The same students are asked now to learn the 20 words via activities that take place in the computer. A specific computer game is used named ’Polaris’. Once this phase is completed, all students are asked to write a post-test in order to check whether they have learned the new words and evaluate the types and number of mistakes they make. 


















CHAPTER 2: BACKGROUND AND MOTIVATION FOR THE STUDY

Review of the literature
2.1 Specific learning difficulties – dyslexia 
The term “learning disability” is a generally approved term that has been used internationally –e.g. National Joint Committee on Learning Disabilities (1988) -, both in research and clinical level. It refers to "a heterogeneous group of disorders manifested by significant difficulties in learning, oral comprehension, speaking, reading, writing, reasoning and math skills. These disorders are intrinsic to the individual and presumed to be due to a malfunction of the central nervous
system and can occur throughout life. (Nikolopoulos, 2010) Problems in behavior management, may coexist with learning difficulties, but these  themselves do not constitute  to a learning disability. Learning disabilities may coexist with other disorders (such as sensory impairment, mental retardation, serious emotional disturbance, etc.) or other external influences such as cultural differences, insufficient or proper way of training, but this may be the result of these conditions or influences.
Dyslexia, on the other hand, is a specific learning disability.  Generally 5 to 10% of children in the world are diagnosed with dyslexia (Heim, Tschierse, Amunts, Wilms, Vossel, Willmes, Grabowska & Huber, 2008; Katzir, 2008; Shaywitz, 1998; Wright &Conlon, 2009). It is considered to be a specific language impairment, characterized by difficulties in interpreting words, reflecting the often insufficient phonological processing. These difficulties are unexpected in relation to age and other cognitive and academic skills of the individuals. They are not the result of any developmental disorder or a sensory disability. Dyslexia is manifested by difficulties in different aspects of language, which often cause, additional difficulties with reading and spelling (Lyon,1995,p.9).
The term “dyslexia” stems from the Greek language. It consists of the particle dys- (δυσ-) which means difficulty and the word “logos” (“λόγος”) that in ancient Greek means the word (λέξη/lexi). This term simply denotes “the difficulty in comprehending accurately/ manipulating words”. However there are scientists who consider the meaning of the words «λέξη»/lexi- word and “oral speech” identical. That signifies that difficulties in speech and language should not focus solely on reading but also in spelling as well as in other forms of language. There are also additional terms in Greek with which specific forms or types of special learning disabilities can be described. Specific language-related disability is also “dysorthography” or “dysymbolia”, whereas the specific writing disorder is named “dysgraphia”. “Dyscalculia” has to do with difficulties in mathematics. 
The cause of dyslexia is not yet completely defined. Nevertheless, empirical evidence proves that dyslexic people have demonstrated problems in representing, deliberately handling, and processing phonological information (Bruck & Treiman, 1990; Snowling & Hulme, 1994; Stanovich & Siegel, 1994).   A lot of scientists consider phonological processing problems to be the basic deficit in dyslexia (see Snowling, 2000 for a review). According to Snowling (2000) and Ramus (2004), most children with dyslexia face a phonological processing deficit which is thought to have a negative impact on the word recognition system by interfering with the ability of a person to build links between spoken sounds and written letters (for a review, see Vellutino, Fletcher, Scowling & Scanlon,2004). 
Due to the use of graphemes by all alphabetic writing systems that basically accord to the phonemes in words, accomplishment in the beginning stages of learning to spell (and read)  relies mostly on children’s ability to assay and divide words into phonemes (i.e. phonological awareness) and to combine these to the matching graphemes (Caravolas, Hulme & Snowling, in press; Treiman, 1993). It is commonly accepted that, because of their poor phonological capability, dyslexics struggle to learn basic base skills in spelling. Accordingly, they experience difficulties in phonological skills, in spelling and in word decoding (Bruck, 1990; Snowling & Hulme 1989; Treiman, 1997). In addition, their low developed decoding skills are believed to hinder dyslexics from having/ retaining  total and correct orthographic representations of words in long-term memory; this adds to their spelling difficulties, especially in simply ‘sounding out’ a word which they may not spell correctly (Alegria& Mousty, 1996; Snowling, 2000).
Individuals who have problems acquiring literacy skills face difficulties related to phonological awareness (see Vellutino, Fletcher, Snowling & Scanlon, 2004). Phonological awareness is the ability to handle sounds in oral language. In contrast, phonological difficulties result in reading problems.  Individuals with phonological deficits face many difficulties related to the grapheme- phoneme coherence. Consequently, literacy is elaborated in a slow way and after a  huge attempt. This may cause additional problems related to self-esteem. These problems may have an impact on their later life (Stanovich, 1986).  
Children with dyslexia face many difficulties, mainly in reading and spelling. More specifically, they may be able to read a word on one page, but they might not be able to recognize it on the next page. They understand phonics, but can't—or will not—sound out an unfamiliar word. Slow-pace reading and  faulty reading of single words in isolation are additional features. When they read incorrectly, they often say a word that is similar to the word they want to read. Most of the times, these false words that they read might have the same first and last letters, and the same form. They may insert, leave out or replace letters in a word. They may also, be able to read a word that has the same letters, but in a contrary arrangement. Reading aloud maybe slow. They often forget typographical symbols. In addition they get easily tired after reading for only a short period of time. Reading comprehension is lower than expected because they give so much effort trying to read the words. On the other hand, listening comprehension predominates/outperforms reading comprehension. Directionality disorientation appears in reading and writing. Confusion of similar letters is something that happens very often. Moreover, observed directionality confusion can be seen as a result of left–right confusion. When reading a story or a sentence, they can replace a word with a synonym. Dyslexic students often misread, omit, or even add small function words.  (Caravolas,  Volin, 2001)  
Most people think that dyslexia is only related to reading, writing, spelling and math difficulties that a child faces at school. Some relate it only with word and letter conversion, some others only with dilatory students. Almost everyone believes that is a form of a learning disability, but the learning disability is just one aspect of dyslexia. There are many famous dyslexics in the history who managed to be very successful in many aspects of life. (Davis, Braun, 2010)
Being dyslexic does not have only negative sides. There is also a positive side of dyslexia. Dyslexic people are deeply aware of the environment, more curious than the average people of their age and think essentially in pictures instead of words. They are highly intuitive and perceptive and they have a powerful imagination. 
2.2 The academic profile of dyslexic students
The origin of dyslexia is still a debatable issue. Nevertheless, empirical evidence suggests that dyslexic populations have demonstrated problems in representing, deliberately handling, and processing phonological information (Bruck & Treiman, 1990; Snowling & Hulme, 1994; Stanovich & Siegel, 1994).  Phonological processing problems are widely considered to be the basic  deficit in dyslexia (see Snowling, 2000 for a review). Due to the use of graphemes by all alphabetic writing systems that basically accord to the phonemes in words, accomplishment in the early stages of learning to spell (and read)  relies mostly on children’s capability to assay and divide words into phonemes (i.e. phonological awareness) and to combine these to the matching graphemes (Caravolas, Hulme & Snowling, in press; Treiman, 1993). It is commonly accepted that, because of their poor phonological capability, dyslexics struggle to develop strong base skills in spelling and accordingly they experience difficulties in phonological skills, in spelling and in word decoding (Bruck, 1990; Snowling & Hulme 1989; Treiman, 1997). In addition, their low developed decoding skills are believed to hinder dyslexics from having/ retaining  total and correct orthographic representations of words in long-term memory; this plays a role in their spelling difficulties, especially in simply ‘sounding out’ a word will not give the exact spelling (Alegria& Mousty, 1996; Snowling, 2000).
Individuals who have problems with acquiring literacy skills, they deficits in phonological awareness (see Vellutino, Fletcher, Snowling & Scanlon, 2004, for a review). Phonological awareness is the capability to handle sounds in oral language. Children in the first grade at school with correctness in phonological representations are more capable to match the sounds with the analogous letters and these will gain the alphabetic principle without any difficulty. In addition, phonological difficulties result in reading problems.   Wide difficulties in grapheme‐phoneme coherence face individuals with phonological deficits. Consequently, literacy is elaborated in a slow way and with huge attempt. This can cause cancelation, disappointment and problems might emerge during their whole life in school (Stanovich, 1986).  
Their spelling is more defective than their reading. Many times they use inventive spelling. They face huge difficulty with vowel sounds, and often forget them. After many tries, they may be able to “memorize” January’s spelling list long enough to pass December’s spelling test, but they can't spell those very similar words three hours later when writing those words in sentences. They may constantly misspell frequently used/seen words despite the fact that they ‘meet’ them so many times. Even in copying something from the board or from a book misspellings are common. Written work shows signs of spelling ambiguity.
Dyslexia is not only associated with academic difficulties. A great part of it is associated with the psychological and social implications of this learning difficulty. According to Frank Wood a professor of neurology at Wake Forest University in Winston-Salem, N.C., research shows that children with dyslexia are more likely than non-dyslexics to drop out of school, withdraw from friends and family or attempt to commit suicide (Wood et al. 2006). Therefore, it is easy to understand the significance of the phenomenon and the need to the scientific community to find ways through research to support students with specific learning difficulties.    

2.3 Developmental dyslexia and auditory and phonological deficits 
The main theoretical model of developmental dyslexia supports the existence of phonological deficits, that is to say, an impairment in phonological representations affecting the performance on tasks that require phoneme level operation. Nevertheless, a second core deficit model of dyslexia favours rapid automatized naming. The naming-deficit hypothesis of dyslexia focuses on impairments in naming fast visually familiar symbols such as objects, colors, digits and letters. Other researchers such as Tallal (1980) propose that the deficits in phonological awareness and rapid automatized naming may be themselves a product of lower-level auditory deficits observed in the perception of brief or rapid speech and non-speech sounds, or of visual deficits observed in the perception on motion (Hari & Renvall, 2001; Stein, Talcott, & Walsh, 2000), or a combination of the two that form a multimodal deficit in the processing of transient and dynamic stimuli. Previous studies (e.g. Booth, Perfetti, MacWhinney, & Hunt, 2000; Richardson, Thomson, Scott, & Goswami, 2004; Tallal, 1980; Wright & Conlon, 2009) have linked auditory temporal processing and phonological processing, as well visual temporal processing and orthographic processing. However, these assumptions are not supported by other studies  (e.g. Farmer& Klein, 1993; Reed, 1989) which have found that only a small number of dyslexic children have auditory or visual temporal processing deficits and that performance on auditory or visual temporal processing is only weakly or not at all related to phonological and orthographic processing. 
Based on the theoretical models and the findings mentioned above, (Georgiou et al., 2012) focused on examining whether lower-level auditory and visual processing deficits exist in developmental dyslexia and whether these deficits are linked to deficits in phonological processing, rapid automatized naming and/or orthographic processing in a consistent orthography such as the one in the Greek language. In the study, measures of general cognitive ability, rapid automatized naming, auditory and visual processing, and reading fluency were administered to 21 Grade 6 children with dyslexia, 21 chronological age-matched controls and 20 Grade 3 reading age-matched controls. The results indicated that dyslexic children performed equally well as their chronological age-matched controls on auditory processing tasks and poorer on visual processing tasks. The performance of dyslexic children on both auditory and visual processing tasks was similar to that of reading age-matched controls. 
More precisely, half of the dyslexic children showed visual temporal processing deficits. It is clear that both orthographic and rapid automatized naming deficits were associated with dyslexia in this group, but it is less clear that they were associated with visual processing deficits. Thus, the connection between visual temporal processing deficits and orthographic processing deficits is only partially supported by these findings. On the other hand, none of the dyslexic children had an auditory processing deficit either because there was a large variability in the performance in amplitude rise time discrimination task in each group resulting in the use of different cut-off scores or because it is possible that the children with dyslexia had experienced auditory processing difficulties earlier in development but had overcome these difficulties with time. Another explanation refers to the characteristics of Greek orthography, which is a syllable-timed language and phonological representations do not parallel the linguistic onset-rime models proposed in English, thus the role of rise times should be less important in Greek. Additionally, dyslexic children appear to have experienced primarily orthographic processing difficulties when compared to chronological age-matched but not to reading age-matched controls. These difficulties as opposed to phonological processing difficulties may relate to the characteristics of Greek orthography that does not have one-to-one mapping in spelling. However, more research is needed to clarify the possible role of lower-level processing deficits on phonological awareness, orthographic processing and reading.

2.4 The gift of dyslexia 
Most people think that dyslexia is only associated with reading, writing, spelling and math difficulties a child faces at school. Each dyslexic individual experiences its condition differently, because dyslexia is a self-created condition. More particularly, dyslexia has been defined as a phonological deficit. In other words, dyslexics have difficulties in distinguishing speech sounds verbally on the one part and in written language on the other part (Shaywitz &Shaywitz, 1999). Nevertheless, recent research findings have shown that dyslexics surprisingly possess visual spatial strengths, despite their condition (von Karolyi et al., 2003). However, it should be noted, that the above mentioned has not been unanimously supported by researchers. Results of recent investigation are fairly mixed and do not fully prove that dyslexics have enhanced visual spatial strengths. On the contrary, wide evidence (e.g. Koenig, Kosslyn, & Wolff, 1991; Rudel & Denckla, 1976; Rugel, 1974; Siegel & Ryan, 1989; Sinatra, 1988; Smith, Coleman, Dokecki, & Davis, 1977; Bannatyne, 1971; Benton, 1984; Johnston & Ellis Weismer, 1983; Morris et al., 1998; Naidoo, 1972; Rourke, 1985) indicates the existence of impaired working memory in dyslexics . Nevertheless, there are also studies that validate the aforementioned hypothesis (Bannatyne, 1971; Hooper &Willis, 1989; Naidoo, 1972; Rugel, 1974; Sinatra, 1988; Swanson, 1984).
Von Karolyi et al. (2003) suggest that the mixed research result that consequently cannot validate the hypothesis that dyslexics’ possess visual spatial strengths is mainly due to the measures employed so as to test the hypothesis. By using visual spatial measures that are related to “real world” activities and to the use of the left hemisphere, where the deficits of the dyslexics can be found, cannot validate the superiority of dyslexics as far as visual spatial abilities are concerned(von Karolyi et al.,2003). On the contrary, visual spatial measures mediated by the right hemisphere should be employed, as this proves to the area where dyslexics can prove their strengths (Martinez et al., 1997). 
Holistic processing of visual information is mediated (Martinez et al., 1997). This is why von Karolyi et al. (2003) used a series of drawings that represented objects that could be or could be not represented in the three dimensional space. Not representable objects bear great resemblance to the drawings of M.C. Escher (1898- 1972). Those drawings, if observed partially, seem to be possible to be represented in a three dimensional space. However, this leads to the “illusion” that the whole drawing can be possible, although this is not the case.
The results of the experiment showed that dyslexics were more rapidly able to recognize more impossible figures without having any negative influence on their accuracy (von Karolyi et al., 2003). This validates the initial hypothesis that dyslexics possess visual spatial strengths and more specifically visual spatial abilities coordinated and mediated by the right hemisphere (holistic processing of visual information).
It should be noted that having a difficulty in reading, writing, spelling or math does not mean that a person lacks specific skills. To be more specific, they can advance the brain's capability to accustom and create perceptions, are deeply aware of the environment, more curious than average and think essentially in pictures instead of words. Dyslexic people are claimed to be highly instinctive and perceptive, anticipate and perceive using all the senses, knowledge thought as actuality and they have vivid imagination. 
The gift of dyslexia is different for each person as it was stated above. There are some general common characteristics though. 
Many dyslexic people make specific mental processes if they consider something to be interesting.  They are prone to daydreaming as well. Educators and parents are usually cautious of this since they consider it a disadvantage. The truth though lies elsewhere. According to Einstein, daydreaming is the process of becoming a genius. 
Dyslexics are also famous for their multi-dimensional thinking.  One aspect of multi-dimensional thinking is the ability of the thinker to experience thoughts as realities. Reality is what the person perceives it to be, and the disorientation alters the perception. The person's thoughts become the person's perceptions, so the thoughts are reality to that individual.
Curiosity is also α characteristic of dyslexic people. Curiosity is considered to be the start of knowledge since it is considered to be the dynamic force behind creativity. 
Due to the fact that picture thinking, intuitive thought, multi-dimensional thought, and curiosity, the dyslexic's creativity is greater. Creativity is the means by which actual learning takes place.
However, apart from identifying the strengths of dyslexics, it is also equally important to differentiate dyslexics from other groups with Special Educational Needs (SEN). Everatt et al. (2007) argued that there should be a differentiation not only between normal developing children and children with SEN but a differentiation between children with SEN (where dyslexics are included) is also necessary.  Children with SEN​[1]​ possess unique characteristics and although overlaps may occur (Ellis et al., 1996; Share, 1996; Stanovich & Siegel, 1994; Stanovich & Stanovich, 1997; Visser, 2003), educational strategies should take into consideration those characteristics, their strengths and weaknesses so as to employ them effectively.
As it was stressed above, this is again a matter of measurement. If one relies on single measures of difficulty, such an approach can lead to inaccurate assumptions about the individual’s cognitive functioning, as well as inappropriate conclusions about the potential causes of educational deficits (Everatt, 2007). This is why, a more detailed approach is needed so as identify the different profiles of strengths and difficulties of children with literacy deficits. For example, dyslexics and dyspraxics differed in their performance on measures of verbal vs. visual–spatial measures. Another example is the dyslexics’ performance in general language and visual spatial tasks, which was more close to the controls’ performance than that of the MLD and SLD (Everatt et al., 2007).
All in all, the research showed that dyslexics possess certain strengths. By identifying those abilities and differentiating them from other groups with SEN, gives the opportunity to design an effective educational strategy for dyslexia, which will fit the needs of that specific group, will take advantage of their strengths and efficiently cope with/ confront their deficits.

2.5 Dyslexia and memory 
Martinez Perez, T., et. al. (2012) focused on investigating the nature of verbal short-term memory deficits in dyslexic children by using the distinction between item and serial order retention capacities in short-term memory tasks. The main question that arises when trying to interpret short-term memory deficits in dyslexic children is whether the phonological and semantic characteristics of the items of a memory list or the sequential order in which the items are presented accounts for the short-term memory impairment. Recent theoretical short-term memory models support the hypothesis that storage of verbal item information is based on phonological and lexicon-semantic representations of the language, while storage of serial order information appears to be independent from language representations. Furthermore, recall of item information strongly depends upon the quality of verbal long-term representations, whereas serial order information seems to be less affected by long-term representations. Thus, it is not clear whether the poor performance of dyslexic children in these tasks is to be explained only by deficits in item short-term memory, serial order short-term memory, or both. Previous studies appear to support the hypothesis that impaired phonological processing abilities account for verbal short-term memory deficits in dyslexia through an item short-term memory deficit. However, if the phonological core deficit hypothesis of dyslexia cannot fully explain the short-term memory impairment, then serial order short-term memory capacities should be taken into account as well. 
Martinez Perez,  et. al. (2012) addressed the issue of whether verbal short-term memory deficits in dyslexia reflect a fundamental deficit or they are just the consequence of poor phonological processing abilities. The main hypothesis was that the dyslexic group would perform poorly on item and order short-term memory tasks. However, if an impairment in serial order short-term memory tasks was to be found, then a fundamental short-term memory impairment would exist that would be independent from item short-term memory and poor phonological processing representations. In order to examine the hypothesis above, two tasks were administered maximizing either serial order or item retention capacities to dyslexic children and reading age and chronological age matched controls. In particular, serial order short-term memory was assessed using a serial order reconstruction task, whereas item short-term memory was assessed using a single non-word delayed repetition task. Both tasks were distinct from working memory measures used in other studies.  
The results showed that dyslexic children's performance was significantly poorer on the serial order short-term memory task relative to both age-matched and reading age-matched control groups, while the item short-term deficit was only apparent relative to an age-matched control group. More precisely, the dyslexic group performed poorly on the phonological awareness measures, leading to the conclusion that item short-term memory deficit in dyslexia can be interpreted by impaired sublexical phonological representations which prevent adequate temporary representations of verbal items rather than being an underlying causal factor of dyslexia. However, the most important finding is the impaired serial order short-term memory in the dyslexic group relative to both age-matched and reading age-matched control groups. This finding clearly supports the hypothesis that verbal short-term memory deficits in dyslexia are not only the consequence of phonological impairment and that the order short-term memory impairment is a fundamental deficit in dyslexia. The researchers also tried to minimize the effect of the potential confounding factor of an attentional deficit disorder on the results. 
Moreover, the present study seems to connect serial order short-term memory capacities to the acquisition of new lexical phonological representations and even more with graphemic representations systems, that is to say with reading acquisition. Regarding clinical practice, the results indicate that specific measures of order short-term memory capacities should be included in the clinical assessment of dyslexia and that order short-term memory skills could be the locus of intervention. Future studies will need to further explore the underlying mechanisms that link serial order short-term memory impairment to reading impairment in dyslexic children.   

2.5.1 The role of Memory in learning 
Working memory can refer to a “system responsible for temporarily storing and manipulating information needed in the execution of complex cognitive tasks” (Alloway and Temple, 2007, p.473) like learning, reasoning and comprehension. The original model of working memory, as it was formulated by Baddeley and Hitch (1974) had three components: (a) two storage units (phonological and visual–spatial scratch pad), (b) an articulatory loop, and (c) a single central executive for supervisory attention. This model has evolved (Baddeley, 2002) to include the following: (a) an episodic buffer that stores novel stimuli; (b) a phonological, rather than articulatory, loop, which serves as an oral language learning device for pairing names (phonological buffer) with objects (visual–spatial scratch pad) or situations (episodic buffer) in early vocabulary learning (Baddeley, 2002; Baddeley, Gathercole, & Papagno, 1998) and for cross-code mapping of phonological and orthographic codes in learning to read and spell words (Berninger, Abbott et al., 2006); and (c) multiple executive functions (e.g., inhibition, mental set shifting, self-monitoring, and updating, Miyake et al., 2000). The notion that executive functions may be a major component of working memory rather than working memory being a mechanism that serves executive functions is consistent with not only Baddeley and Hitch’s seminal conception of working memory but also recent research by Lui and Tannock (2007).
The central executive is in charge of the high-level control and coordination of the information flow and also includes the temporary activation of long-term memory. It has additionally been correlated with control processes such as switching, updating and inhibition (Baddeley, 1996).
Apart from that, the term ‘‘working memory’’ is also is referred to all available resources of the individual with which simultaneous processing and storage is enhanced (Just & Carpenter, 1992). According to that perspective, the individual has in its posession finite resources that are consumed by both the processing and storage of information. In other words, processing and storage demands of a task can be traded off against each other. Based on that, it seems to make little sense to measure the ‘‘storage capacity’’ of the individual without referring to a particular processing task, and this is why tests of ‘‘working memory’’ should involve simultaneous storage and processing (Daneman & Carpenter,Williams and Lovatt  1980; Engle, Kane, & Tuholski, 1999). However, it is currently debated whether it is correct to think of processing and storage as being related by a central resource pool. Engle, Tuholski, Laughlin, and Conway (1999) support that individual differences on a variety of verbal and nonverbal tasks are best explained by a model comprising domain-specific storage capacities plus a domain-general attentional resource that is related to general fluid intelligence, similar to Baddeley’s (1990) notion of the ‘‘central executive’’. “Central executive” can be defined as an attentional system that is involved in regulating information processing and that is different from the specific storage systems used to maintain information during task performance. 
Such complex notions and representations of working memory are beginning to be taken into consideration in relation to language learning aptitude (Sawyer & Ranta, 2001), and empirical evidence relating them to language learning success is emerging (Mackey, Philp, Egi, Fujii, & Tatsumi, 2002; Robinson, 2002). 
Brain imaging studies have also shown that storage units in working memory may be specialized for different kinds of word-forms, which are alternate codes or formats for storage of words in memory—spoken words, written words, or base words + affixes (spoken or written). Crosson et al. (1999) reported unique fMRI neurological signatures for phonological word-forms (spoken words) and orthographic word-forms (written words) that were distinct from each other and from activation of word meaning (semantic features). Further fMRI brain imaging studies extended those findings by identifying brain activation for morphological word forms ( base words + affixes) that were distinct compared to activation of semantic features in base words (Richards et al., 2005, 2006a, 2006b).
Each component in verbal working memory has a phonological core: phonological storage and processing unit, phonological loop for cross-code coordination through naming, and executive functions for inhibiting or switching between spoken phonological and written orthographic codes during reading or writing (Berninger, Abbott et al., 2006). Initially, these phonological core processes within a working memory architecture contribute to decoding problems, but subsequently to the persisting problems in spelling (Lefly & Pennington, 1991) and fluency (related to inefficiency of temporal coordination of working memory components, Berninger, 1999) in individuals with dyslexia. We now discuss how we have framed our research program around each of the components in this evolved model of verbal working memory.
Verbal short-term and working memory appear to share dissociable links with children’s abilities to learn (e.g. Engle, Kane, & Tuholski, 1999; Gathercole, Alloway, Willis, & Adams, 2006; Gathercole, Pickering, Ambridge, & Wearing, 2004a). For example, it has been suggested that the basic function of verbal short-term memory is to support the long-term learning of the phonological structure of the language (Baddeley et al., 1998).
As an effect, individuals with inadequate short-term memory skills will experience difficulties in learning the sound structure of new words. There is substantial evidence linking poor verbal short-term memory skills during childhood with specific difficulties in acquiring language and scholastic abilities (e.g. Bowey, 2001; Gathercole & Baddeley, 1989; Gathercole, Service, Hitch, Adams, & Martin, 1999; Gathercole, Willis, Emslie, & Baddeley, 1992; Michas & Henry, 1994).
It is now well documented that individual differences on tasks that tap PSTM ability are related to vocabulary learning in both normal and language-impaired adults and children.
Siegel (1994), Swanson (1999a, 1999b, 2000, in press), Swanson and Ashbaker (2000), and Swanson and Siegel (2001) reported evidence of impaired working memory in dyslexia. For years, clinical psychologists have observed that children with reading problems score very low on the Wechsler Scales factor corresponding to the current Working Memory Index (Prifitera, Weiss, & Saklofske, 1998). 
The accumulating evidence from latest research affirms that impaired phonological, orthographic, and rapid automatic naming skills affect individuals with dyslexia but also points to deficits in executive function, phonological loop (links internal phonological codes with mouth), and orthographic loop (links internal orthographic codes with hand). Working memory architecture is merely a theoretical framework that utilizes a systems perspective to integrate multiple component processes that may be impaired and explain the word decoding, spelling, and fluency problems of individuals with dyslexia.
There have been very few studies that have looked at the performance of children with DCD (Developmental Coordination Disorder)on working memory tasks. In a recent study, Alloway (2005) found deficits in all four areas of working memory function, with a selective deficit in visuospatial working memory tasks. Performance on these tasks was significantly poorer than in verbal working memory and visuo-spatial short-term memory ones. Another study by Pickering (2004), also found deficits in measures of visuo-spatial short-term memory. The deficit in visuo-spatial memory skills can be linked with the skills linked with movement planning and control (e.g. Quinn, 1994; Smyth, Pearson, & Pendleton, 1988). For example, Smyth et al. (1988) found that participants’ retention of simple movements in sequence was comparable to their retention of verbal information, indicating that visuo-spatial memory parallels verbal memory. They additionally found that concurrent spatial activity impaired the recall of movement sequences. The effect is similar to that found in tasks that use articulatory suppression to disrupt verbal processing. Duff and Logie (1999) proposed that certain aspects of visuo-spatial working memory such as the spatially orientated inner scribe, overlap with cognitive resources allocated to generating movement. Apart from that, Alloway and Temple (2007) showed children with DCD appear to be impaired in all four areas of memory function by performing at significantly lower levels than children with MLD in measures of verbal short-term memory, visuo-spatial short-term and working memory. Differential links between memory and attainment between the two groups have also been onserved, and these were significant even after statistically accounting for the contribution of IQ.
 2.5.2 Memory deficits of dyslexic students 
The model of working memory as it was primarily described by Baddeley and Hitch’s (1974), included three components: 
(a) Two storage units (phonological and visual–spatial scratch pad),
(b) An articulatory loop, and 
(c) A single central executive for supervisory attention. 
However, as the model evolved through the years, it was revised so as to include the following additional aspects (Baddeley, 2002): 
(a) An episodic buffer that stores novel stimuli; 
(b) A phonological, rather than articulatory, loop; and 
(c) Multiple executive functions (e.g., inhibition, mental set shifting, self-monitoring, and updating, Miyake et al., 2000). 
The argument, consistent with Baddeley and Hitch’s seminal conception of working memory, that executive functions constitutes a crucial component of working memory and thus it can not be seen a mechanism that serves executive function, has been supported by further research (Lui and Tannock, 2007).
Each component in verbal working memory has a phonological core that consists of (Berninger, Abbott et al., 2006):  
(a)	phonological storage and processing unit;
(b)	 phonological loop for cross-code coordination through naming; and
(c)	Executive functions for inhibiting or switching between spoken phonological and written orthographic codes during reading or writing. 
Initially, these processes within a working memory architecture are responsible for decoding problems. Nevertheless, they can subsequently contribute to the persisting problems in spelling (Lefly & Pennington, 1991) and fluency (related to inefficiency of temporal coordination of working memory components, Berninger, 1999) in individuals with dyslexia.
Siegel (1994), Swanson (1999a, 1999b, 2000, in press), Swanson and Ashbaker (2000), and Swanson and Siegel (2001) reported evidence of impaired working memory in dyslexia. A study carried out with the collaboration of neuroanatomists at the University of Florida (Eckert et al., 2003, 2005) could firstly identify that neuroanatomical structure underlying working memory might contribute to dyslexia.
Additional studies attempted to show the relationship between working memory and its features with dyslexia. The study employed various morphological, orthographic and phonological measures along with functional magnetic resonance imaging (fMRI) brain imaging studies. The study (Virginia et al, 2008) revealed that children with dyslexia fell on average at the population mean on the morphological/syntactic phenotype measures, while some individuals fell outside the normal range on these measures. Those individual were prone to having reading comprehension problems. Nevertheless, children with dyslexia were more likely to fall on average as a group or as individuals outside the normal range on phonological and orthographic measures (Berninger, Abbott et al., 2006).
All the components of working memory—word-forms for storage and processing, phonological and orthographic loops, and executive functions for language—provide a theoretical framework based on which new findings related to genetic and phenotyping research could be presented. In addition, new findings related to genetics, phenotyping, brain imaging, and instruction that are based on the same theoretical framework can also be discussed and further elaborated. 

2.6  Dyslexia and Dysorthography
Generally, it can be argued, that the world we live in is merely a complex system and the elements that constitute that world such as human beings, animals, trees can also be regarded as complex systems. Sometimes, it is beyond our perception to look at the wider picture and this is why one uses her rational ability, to trace paths to cause and effect, to look at things in small and understandable pieces (Meadows, 2004). This can also be argued for dysorthograthy. By looking one dimensionally at dysorthography and dyslexia, one might come to the conclusion that this there is a causal relationship between those two or not. This constitutes a basic hypothesis. However, it cannot be argued that because of the fact this causality has been validated that it is the sole one. In between them there are also some “cogs and wheels” which might facilitate, i.e. accelerate, create delays or even impede completely a certain process. 
Recent research has shown characteristically that there are some factors that can interact with dyslexia, having poor spelling performance as a result, but this might appear in different forms. Despite the fact that dyslexia is mainly characterized by spelling difficulties across alphabetic writing systems, the systems can differentiate in how they encode spoken language. Thus, the type of knowledge that students need to bring to the spelling task may vary as a function of the language they speak and write (Caravolas and Volin, 2001).  Characteristically, it has been widely observed that English-speaking dyslexic childrens’ spelling implies that these individuals have a persistent impairment in representing the phonological structure and content of words in writing (Spencer, 1999). Nevertheless, this is not the case in other languages such as German, French more general languages with more transparent orthographies (Spencer, 1999). Landerl (1997) and Landerl & Wimmer, (2000) suggest that the aforementioned impairment is transient and ends at the end of the second grade. More specifically, older German dyslexics make far fewer phonologically implausible spelling errors than are typically reported for English dyslexics, but in some studies they also seem to perform no worse in this aspect of spelling than their age peers (Wimmer, 1996). This is mainly due to two factors: the relatively transparent German orthography, and, learning to read and spell by a phonics method. However, dyslexic spelling is characterised in those languages by a persistent impairment in learning inconsistent spelling patterns (Caravolas and Volin, 2001).  In contrast, Czech dyslexic children experience persistent difficulties with the phonological representation of words in spelling well beyond the second grade while it should be underlined that Czech has a relatively shallow orthography with a highly, though not perfectly, consistent system of phoneme–grapheme correspondences (Caravolas and Volin, 2001).
Regarding the errors which become more frequent in Greek spelling we can cite the following.  In relation to nouns, errors can be observed in endings not written with /η/- /latin sound, as stated in dictionary /, ι, ή ο, as those are the graphemes used more frequently for the display of phonemes ι and ο. This clearly underlines the necessity for the simplification of the writing process, which is caused by the inability of the simultaneous (spelling) processing of the necessary information for spelling. These findings indicate the simplification mechanism in use based on which the phonologic- phonemic correlation is considered important and consequently applied. This is directly correlated with the understanding of the concept of a word, while spelling rules are left aside. This is due to the fact that for the majority of words, spelling rules are not in direct relationship with them just like their meaning is (which can also be understood by the context of a sentence). What is different in the Greek language is that it is imperative to comprehend the meaning of a sentence and its contribution to the selection of the appropriate graphemes. This is because there are many words in the new Greek language which although they are homophones, they are written in a different way. This is determined by the meaning of a sentence and its grammar role.    
Results also show that most errors are found in verbs ending in –ono, -eno, (-ωνω, -αίνω,) and –evo (–εύω), in grammatical endings of past (αόριστος) , -isa, (-ησα, -ισα) and –osa (–ωσα), in endings of 3rd person singular of verbs in passive voice and in ending of participle –ondas (–ωντας). Those findings on one hand show the difficulty in using grammar rules and on the one hand the combination of all the appropriate spelling processes needed. No errors can be found in the endings of the  1st and 3rd person plural of verbs (-με/-me and –τε/-te) and in participle ending –ondas ( –οντας). This is not due to the fact that children with special learning disabilities are waware of their spelling rules. This is because they tend to use the graphemes ο and ε more frequently and others graphemes such as αι and ω less frequently.
Additionally, children face difficulties with irregular verbs such as /ipia/-  drank (ήπια), /ipa/-said (είπα), as they frequently reverse their letters maybe because of the vocal/ acoustic similarity. That fact impedes children from forming a visual orthographical/ spelling vocabulary (Frith1980), which could assist them in recalling quickly and correctly the appropriate word. Consequently and due to the lack of such a “dictionary”, children end up in following the whole spelling process, something that augments the probability of committing an error.
Not only children with specific learning disabilities but also children typically developed face difficulties with adjective grammar forms such as /poli’s/- many in masculine πολύς, and most frequently with its feminine form in singular /poli’/ (πολλή). Based on that finding, it can be assumed that children without learning difficulties possess such a visual orthographical dictionary, because of the fact that they can automatically recall the most frequently used word (the adverb πολύ) from their respective visual dictionary. At the same time, the errors made by children with specific learning difficulties can also be explained, as they are not using all the spelling process stages.
As far as articles are concerned, masculine and feminine definite articles in singular seems to be written correctly because, as it was mentioned above, graphemes η and ο are mostly used for phonemes ι and ο. On the contrary, if the grammar rule in relation to cases and forms is applied then error percentages are raised drastically.
Those findings provide clear explanations regarding why children with specific learning  difficulties face problems in the spelling of modern Greek language words.
In conclusion, it seems that factors affecting the spelling ability of children in modern Greek language are caused on the one hand due to the type of disorder each child with special learning difficulties faces and on the other hand due to the nature of the modern Greek language, which impedes spelling acquisition, irrespective of the existence of developmental disabilities.
Children with dysorthography can identify the graphic symbol for the correct representation of a word, but do not know the nature of the word, or they might understand the nature of the word but not the graphic symbolization of it. The difficulty is not due to ignorance, but due to the inability of understanding the grammatical features. More specifically, the difficulty lies in the fact that they can not classify words into logical categories according to their nature. In addition, they face difficulty in the use of  "logical relations" that govern grammatical agreements.  Finally, they have difficulty  with graphic symbols. The graphic symbols although headphones may be the same vary in format based on the logical distinction of the word. BC (scientific, scientific) (-a and s).
This difficulty becomes more intense when the same distinctive sign is used in different situations. e.g. the suffix (-s) in words (current) and(Case) (Campolini 1988).

2.7  Positive and negative parameters which affect the orthography of students with special educational difficulties (dyslexia)
Orthography can be assigned as the  recording of sounds in a standardized way, which may not come in accordance with the phonetic representation of the language (Dimitriou 1994). Many children and adults experience writing difficulties mainly in orthography. Dysorthography, as it was mentioned above, is a special orthography-related disorder which is found in children of average intelligence (Polomarkaki 1989). It is related not only with the difficulty of writing a word but also of writing a whole sentence or composing a written paragraph. Dysorthography is very often accompanied with dyslexia (reading disorder) but it can also appear on its own without any obvious disorder as far as reading is concerned (Snowling & Stackhouse 1997). Errors can be caused by optical or hearing perception disorders, oral speech development disorders or difficulties in organizing space and time (Borel-Maisony 1977).  
Several studies have established positive outcomes of prevention programs for children at risk of dyslexia (e.g., Schneider, Kuspert, Roth, Vise, & Marx, 1997; van Otterloo, van der Leij, & Henrichs, 2009). It has also been found that intervention programs for dyslexic children in grade 2-4 have positive effects on reading and spelling skills (e.g., Schulte-Korne, Deimel, Hulsmann, Seidler, & Remschmidt, 2001; Schulte-Korne, Deimel, & Remschmidt, 2003; Tijms & Hoeks, 2005). Unfortunately, a worthwhile number of dyslexic children do not receive early intervention because many parents do not follow professional advice before the child has accomplished several years of formal schooling. In grade 5 and 6, dyslexic children are asked to learn a second language such as  German. It is then that they  generally reveal slow, but correct reading and master phonological spelling skills (Landerl & Wimmer, 2008; Wimmer, 1996). However, they face major difficulties in orthographic spelling ( Landerl, 2003). Dyslexic children are thought to benefit from the learning mechanisms which increase orthographic spelling in fluent readers. Therefore, intervention programs for dyslexic children focus on other learning mechanisms. (Ise, Schulte-Korne, 2010)     
Since integration (inclusion, mainstreaming) is a reality, there is a strong need for the creation and implementation of teaching techniques that serve all students’ needs support their skills and help them  become successful. Based on this principle, the Pedagogical Institute of Greece designed the Framework Analytical Curriculum for Special Needs”   (ACSN)  with a focus on supporting children with Special Educational Needs (SEN) and disabilities  to develop their skills in many areas and be ready for their integration in the mainstream. 
The Analytical Curriculum Framework for Special Needs,   (ACSN) consists of the following general topics: School readiness skills, Basic academic, skills, Social and Adaptation skills, Creative skills and prevocational readiness skills.
According to the Analytical Curriculum Framework for Special Needs”   (ACSN) and the Teacher for the special needs book (Ministry of Education in Greece, 2009), dysorthography is a specific learning difficulty with emphasis on  the language skills.  

2.8 The historical orthography and the Greek Language 
Relevant literature testifies to the fact that the invention of writing constitutes a milestone in history and development of human civilization. We can define writing as the representation of language in a textual medium through the use of a set of signs or symbols (known as a writing system) (Dimitriou, 1994). 
There are several writing systems and some of them also constitute stages of writing development. The most important writings systems are the following: alphabetic, phonemic, phonetic and historical (practical). On the one hand, the alphabetic writing system consists of a set of letters- basic written symbols or graphemes- and each one of them can represent one or more speech sounds of a certain language. On the other hand, phonemic writing represents with the help of written symbols solely phonemes. The phonetic writing system is the ultimate stage in relation to the development of writing, as only one written symbol corresponds to one speech sound of a certain language. Finally, as far as the historical writing system is concerned, graphic symbols do not have any direct correlation with the phonemes of a word. Phonemes are represented with more graphic symbols so as the grammatical quality of the word or its etymological origin can be underlined (Zachos 1991, Dimitriou 1994). Because of the particularities of Modern Greek language, it is recommended to use the term “writing system in use/ practical writing system” and it should be divided in two groups: historical orthography, which focuses on the stem of the word and grammatical orthography which focuses on the ending of the word. (Vogindroukas, 2003) 
Modern Greek language which is a descendant of ancient Greek, displays a composite writing system which consists of more than one of the aforementioned writing systems. Modern Greek is more or less the result of changes, in which ancient Greek was subjected in various time periods.
According to Zachos (1991), changes in language began from the 1st Century A.D., when the abolition of the language pronunciation that existed in the classical period is decided. Further efforts aimed at the abolition of the classical period writing style and simultaneously the establishment of phonetic writing. Furthermore, during the 19th century, the abolition of historical writing is attempted.   
Finally, the systematization of Modern Greek language is realized by Manolis Triantafyllidis (1941, 1979). Despite the belief, that orthography should represent speech sounds of a language with graphic symbols, the current status of Modern Greek writing does seem to support his assumption. 
The sounds of the Greek language are divided into vowels  a, e, i, o, ou (α, ε, ι, ο , ου)  and consonants (k, p, t, gk, mp, nt, c, b, d, x, f, i, l, r, g, p, m, n.) (κ, π, τ, γκ, μπ, ντ, γ, β, δ, χ, φ, θ, λ, ρ, ζ, σ, μ, ν.). The Greek language consists of 24 letters and 23 phonems. These are a, b​​, c, d, e, g, h, i, j, k, l, m, n, o, p, r, s, t, u, f, x, y, h  (α, β, γ, δ, ε, ζ, η, θ, ι, κ, λ, μ, ν, ξ, ο, π, ρ, σ/ς, τ, υ, φ, χ, ψ, ω). The two letters which are called ligatures link together to depict one sounds. These are: ligatures vowels: ou, ai, ei, oi, ui (ου, αι, ει, οι, υι) and ligatures line: mp, nt, gk/gg (μπ, ντ, γκ/γγ.)
This is why Modern Greek can be considered as an alphabetic writing system. Nevertheless, words in Modern Greek language are frequently written phonetically e.g. k-a-p-e-l-o and this is why it can also be characterized as partly phonetic language. Apart from that, the written display of a word does not sometimes represent its (oral) pronunciation e.g. l-o-g-χ-h-i which is heard as l-o-n-g-h-i and this why modern Greek can also be categorized as quasi phonemic or phonological writing system. According to Bougioukas (Bougioukas 1994), that specific particularity of modern Greek in addition with the existence and use of a great number of double consonants (gk, gg, ks ll, mm, vv, pp, kk, ss, au, eu, etc.) creates additional difficulties. Finally, the choice of the appropriate graphemes is another crucial matter. While those are pronounced in the same manner, they are differently displayed [o], [e], [i] (ω, ο/ αι, ε/ ει, ι, υ, οι, η). This is due to the fact that the graphemes in that way declare their grammatical quality of the word and its etymological origin e.g. vazo- vazw, or  lexeis - lexis, or klinw – kleinw. This is why Modern Greek can be seen as a historical writing style/ practical writing style.
Based on the aforementioned facts, it can be said that the maintenance of historical orthography can be seen as a “possible cause of the educational decay in our country” (Papageorgiou, 1974). This can also explain the high percentages of misspelling in students, something that is also apparent in children without specific learning disabilities.
This is why it is important to differentiate between students with specific learning difficulties and students who face school failure due to other reasons. This is of utmost importance in order to avoid creating a dyslexic society that puts the blame for  everything on dyslexia. 
Taking a closer look at the Greek educational system, both writing and orthography are instructed to children since the age of 6 that they enter school.
In Greek schools the instruction is in accordance with the common interdisciplinary curriculum framework named (DEPPS/ ΔΕΠΠΣ) which was established in 2003. The textbooks issued based on ΔΕΠΠΣ are teaching packages. This means that each subject has tree forms. A student’s book is divided into sections/ modules. Each module includes a number of chapters. There is also a notebook that includes exercises and activities. The notebook is an extension of the student’s book and includes specific activities, whose difficulty varies on the defined objectives of teaching. Finally, the teacher’s book includes instructions regarding the content and the teaching method. It consists of two parts: the first one is a general theoretical part, while the second one gives methodological guidance for each chapter. Additional material includes dictionaries, anthologies and grammar (Kouloubaritsi, Χ. Α,). 

2.9  Types/ categories of Orthographic Conventions in Modern Greek Language
Greek language is alphabetic: letters and their combinations form phonemes.
Letters are written by people in a totally different way. There are surely significant discrepancies related to the form some letters are written e.g. the letter {π}, {κ}, {λ} and many more. The same can be said about the size of letters. Here one can identify mainly two types of discrepancies: extremely big or small letters. Those are written either homogeneously or heterogeneously between lines, sentences or even words. Although, the texts are legible such phenomena are unwanted and can be seen as violation of rules specifying letter size.
In Modern Greek language one writes from the left to the right. This is one of the first writing rules a student is taught at school. The other basic rule a student is taught at the first class of primary schools or even earlier is the rule of keeping an aligned course during writing. Notebooks have lines which facilitate children in keeping that course.
After that brief analysis, the examination of the various orthographic conventions follows, which regulate the correlation between phonemes or a phoneme sets and graphemes or grapheme sets.
In any case, phoneme /a/ is represented in Modern Greek with the symbols {Α} and {α} and vice versa i.e. when there is the symbol {Α} or {α} in written speech it is always pronounced /a/. 
The same holds for a number of other phonemes. A characteristic example is /i/, where there are more than one graphemes, which represent it {ι}, {η}, {υ}, {οι}, {ει}, {υι} and their capital letters) or even the opposite where the letter {ι} refers to the phonemes /i/ and /j.  A person who writes is obliged to represent a certain phoneme with a grapheme, by choosing between multiple possibilities based on certain criterion. On the other hand, a person who reads needs only to recognize how a phoneme is represented with a grapheme and to classify it in a more general category which consists of all the other possible representations of the phoneme. This means that one can read easily, without knowing the orthographic conventions.
But beyond phonetic language, there are at least five principles of orthographic rules.

  2.9.1 The etymology principle 
According to this principle the choice as far as the representation of a grapheme with one or more phonemes of a word is concerned is based on the writing history of that word. The way one writes a word should unveil its history. A great part of the words in Modern Greek follow that principle.

2.9.2 The grammar principle 
According to that principle, the orthography of certain syllables that are classified with grammatical criteria (morphologic and syntactic) is regulated by certain rules. A meta-language is needed so as to consciously use such rules. That meta-language will allow the individual to refer to the grammatical identity of that specific syllable or part of the word. The person who writes, bases his/her choice on the representation of the phoneme (/o/, /e/, /i/) using as criteria the grammatical identity of that specific case. The grammatical identity derives basically from a multiple classification in grammatical categories. The same principle regulates the writing in capital or small letters, depending on the grammatical identity of the case (e.g. name, beginning of a period).

 2.9.3 The analogy principle 
Conventions based on that principle regulate the representations of the morphemes with graphemes of certain words analogically. In other words, representations follow an existing model, which stems from either the etymology or the grammar principle (e.g. adjectives ending in /inos/ are written with {ι} or verbs ending in /izo/ are written with a {ι}).

2.9.4 The morphological principle 
This principle defines the writing of thematic morphemes of words which are connected with a derivational, compositional or conjugational relation. The morphological principle is basically the extension of the etymology principle.

 2.9.5 The semantic distinction principle 
Homophonous words are differentiated orthographically and that differentiation aims at determining the meaning of the word. The word /filo/ for example has three orthographic representations, depending on its meaning:
/filo/= {φύλο}(το- neutral)
/filo/= {φύλλο} (το neutral)
/filo/= {φίλο} (τον masculine)
Conventions based on that principle are relatively few. Nevertheless, the semantic distinction principle is one of the principles conservative supporters of historic orthography invoke.
There is currently no empirical evidence as far as the frequency of those principles in school texts is concerned. The same can be said for the frequency of deviation from those principles in students’ writings.

2.10. New technology and learning 
Recent evidence shows that new technologies can help children with learning disabilities in a variety of ways (Bishop et al., 2005):
That may be done through repeated exposure to special educational tasks via computers; Such tasks may include educational activities that provide automated feedback to students via a game-like format, adapted to the students’ level of performance. The results are saved  and kept  in records in order to be retrieved when necessary. Nevertheless, one of the most challenging tasks faced by many children with learning disabilities, that is learning to read, is not so easy to integrate with computer instruction.
“……………because computer speech-recognition systems are not yet adequate to the task of reliably judging if a word has been correctly pronounced” (Bishop et al., 2005, p.145).
This challenging task is amplified by the suggestion that the difficulty of dyslectic children to transform sound to words can be attributed to an auditory processing disorder that has the effect of making it difficult for children to decompose speech into sub-syllabic units (Bishop et al., 2005; Tallal, 2000). 
Nevertheless, it should be possible to train children to learn specific phoneme-grapheme correspondences, knowledge of which should facilitate reading as well as spelling. This is of significant importance, because the ability to use phoneme-grapheme conversion rules is often poor in children with learning disabilities, and in some cases may never become fully automatic. This is seen by the fact that the evidence of auditory processing disorder of dyslectic children has stimulated the development of new specialized software such as FastForWord. Using of such software has until now produced mixed results (Hook, Macaruso & Jones, 2001; Pokorni, Worthington & Jamison, 2004; Troia & Whitney, 2003) and its efficiency has been questioned. But it should be noted that such mixed results should not prevent FastForWord or other related software from being further implemented. On the contrary, the feedback and the lessons learnt from research can be applied and contribute to the more efficient development of such software so as auditory processing disorder can be successfully tackled.
The accelerated progress and development in the field of Information and Communication Technologies (ICT) in combination with computer and Internet expansion markedly influence society, creating new needs and trends. According to the cross-thematic curriculum framework for Information and Communication Technology in Greece, ICTs aim at accommodating students with opportunities to acquire basic computer literacy as well as critical thinking facilities and to complement their disposition for creative action at a social and personal level. In addition, ICTs design to help students establish those skills and beliefs necessary for positive interpersonal and group relationship and distinguish the gravity of and commitment for ethical and moral standards of behaviour. Students need to become familiar with the use of computers as a tool that can enrich their learning, help them to examine, develop, clarify and communicate knowledge (using appropriate software) in the context of everyday school practice. It can also increase the attribute of education provided to people with special needs in regular class or in special integration classes. Moreover,  it can assist students to achieve the obligatory critical thinking and collaboration skills that will arrange equal opportunities  to knowledge and lifelong learning. 

2.11. Technology and Dyslexia 
The difficulties caused by dyslexia can be treated via individualized intervention focused on phonological skills. Nevertheless, the cost of such treatment is huge. A computer-based intervention helps at developing phonological awareness and thus gain reading and spelling skills without the consistent assistance of the teacher. This means that the implementation of Information and Communications Technology (ICT) can be seen as a useful tool which can fulfill the purposes of an intervention without cost. It is believed that phonological training by computers has the same success rate as traditional training. Nevertheless, it should be mentioned that computer-based intervention needs much more discipline and therefore is more costly in time and resources (Olson, 2005; Olson et al., 1997). ICT perhaps should be used in combination with traditional teaching approaches. It stimulates students to get involved in active learning and can prevent low performance. Positive aspects by integrating ICT for assisting children’s reading are mentioned in the literature. ICT can be used as an interruption tool, as well as an estimating tool (Singleton, 1991), and make it possible for teachers to design  individualized educational programs (Hauser & Malouf, 1996; Klems et al., 2006; Magnan & Ecalle, 2006). The computer based cognitive assessment system CoPS is used in a study and the results show that  it can diagnose poor reading skills of children at risk. In addition, early reading teaching was investigated by computer based cognitive programmes (Singleton, Thomas & Horne, 2000). Children through multisensory forms, gain motivation. Multimedia applications enhance the demonstration of information through visual and auditory ways. Moreover, the ability of memory is amplified through information edit. Since difficulties are faced, children feel more confident and motivated (Lee & Vail, 2005). Oral and written language ameliorates with the use of ICT applications and interactive tasks. Various studies support that computer based reading intervention can improve children’s decoding and apprehension skills (Lynch, Fawcett & Nicolson, 2000; Olson & Wise, 2006; Singleton, 1991; Torgesen, 1986).   Furthermore, various studies endorse that a program which supports literacy by computers (the Reader’s Interactive Teaching Assistant, RITA)and includes practices with ,sounds, onset and rime, reading, spelling and comprehension, can help students with reading difficulties ,even in secondary school. Other outcomes are that reading becomes quicker, reading standards become better and last but not least comprehension is improved. So computer-based evaluation is not only money-saving but also effective. (Lynch et al., 2000; Nicolson, Fawcett & Nicolson, 2000; Roderick, Fawcett & Nicolson, 2000).   The results showed that kindergarten students learned faster in contrast to the ones who were taught in a traditional way. In the last study, students were taught spelling with the use of computers. The most significant result was that individuals with low willingness and feelings of ambiguity concerning their learning abilities were significant factors in the course of instruction. After six months, the children had the projected progress. In addition, their motivation increased by using structured computer program.
After 10 years of research in computer based programs focusing on phonemic awareness, two computer programs supporting classroom discipline were developed and certified: the Accurate Reading in Context (ARC) and the Phonological Analysis (PA). In Accurate Reading in Context (ARC), students watched reading stories with speech recognition for 22 hours. Phonological Analysis (PA) combines specific command of speech articulation along with animated storybooks and analysis of words. An organizer (teacher or aide) assists individuals. A study carried out in elementary school students and matched control groups supports that students who took part in the programs enhanced  their phonemic awareness, decoding, and word reading during the first 2 years (Wise, Ring & Olson, 2000).The outcomes for both researchers were identical. The researchers attested that the more time they spent in reading the better. Apart from that, additional activities could enhance performance (and detainment of achievement) (Olson & Wise, 2006). The SeeWord software was developed to assess the rate to which dyslexic children may be affected in reading performance and adapt to the relative writing conditions like fonts, size and type of letters, spaces and the auditory background via software. This study aimed to research the advantage of ICT to restrain the adversities that dyslexic children had. The dyslexic individuals were benefited in reading and phonological awareness. It was found that learning with a use of computer is a less distressing and more effective method(Gregor et al., 2003; Pedler, 2001). In addition, the assessment of LEXY showed that computer‐based intervention and its focus on the  identification of  the advantages of the phonological and morphological structure of Dutch words proved to be effective in relation to reading certainty, reading speed, and spelling skills. Through this intervention, participants achieve a common level of reading and spelling (Tijms, 2004; Tijms & Hoeks, 2005). Lewandowski, Begeny, and Rogers (2006) by using a simple computer‐based, without graphics and animation, reading program with a teacher came to the conclusion that word recognition, reading speed, and accuracy scores of 66 third grade students were enhanced in contrast with students that did not receive that intervention/ help. This study supports the importance of a previous study by Montali and Lewandowski (1996) who conclude that audio and visual inserts with computer based exercise assist elementary readers to perform well/ better on accuracy tests and word identification.   Magnan and Ecalle (2006) through an audiovisual program estimate the effectiveness of guidance auditory discrimination and phonological ability of dyslexic children and conclude that programs like that accredit an abiding agreement between phonemic and graphemic characters of language. 
Practicing phonological and orthographic units, phonological representations could be named. When intervention takes place at the beginning of school life or earlier, phonological defaults may anticipate problems in reading and writing and a phonological training can be advantageous  (e.g. Lundberg, 1995, 2009; Snowling, 2000, 2001)
 According to Abbott  (1991) was asserting that the use of word processors, with on-screen word lists, spell checkers and overlay keyboards, gave to such individuals a new belief in themselves  and save them self-esteem in their own capabilities . 
Kazakou et all (2011) developed a database application to assist children’s literacy skills via phonological buildup. It is supported that accumulated phonological deficits are related to dyslexia.  The research highlights the need for phonological training, and it should be combined with the development of a profitable phonological training program as a software application. PHAES (Phonological Awareness Educational Software) was the software that was used and it deals with units of language (phoneme/grapheme, word, and sentence). It is supported that its main advantage is the use of auditory and visual channels so as to address the needs of young readers or readers with difficulties.  
Research for dyslexia, has also focused on the possible existence of different subtypes. Araujo et al. (2010) investigated the validity of the double-deficit hypothesis for dyslexia, that is to say, the presence of rapid naming deficit with or without concomitant phonological processing problems for Portuguese orthography and concluded that rapid naming problems in dyslexia seem to represent a second core deficit in dyslexia. From another point of view, Spinelli et al. (2009) tested two diagnostic subtypes of developmental dyslexia proposed by Lachmann and Van Leeuwen, based on reading time for lists of words and nonwords in Italian orthography. The results showed that some children had a marked lexicality effect, while others had small or no difference between word and nonword reading speed. However, no child showed a marked reversed lexicality effect, meaning that no child could be classified as “frequent-word reading impaired”. Apart from educational factors, biological factors contributing to dyslexia have been tested as well. The results indicate that dyslexic children have deficient orthographic representations in ventral temporal cortex as well as deficits in mapping between orthographic representations in inferior parietal cortex (Cao et al., 2006). 
Martinez Perez, T. et al. (2012) addressed the issue of whether verbal short-term memory deficits in dyslexia reflect a fundamental deficit or they are just the consequence of poor phonological processing abilities. The main hypothesis was that the dyslexic group would perform poorly on item and order short-term memory tasks. However, if an impairment in serial order short-term memory tasks was to be found, then a fundamental short-term memory impairment would exist that would be independent from item short-term memory and poor phonological processing representations. Georgiou et al. (2012) based on the theoretical models focused on examining whether lower-level auditory and visual processing deficits exist in developmental dyslexia and whether these deficits are linked to deficits in phonological processing, rapid automatized naming and/or orthographic processing in a consistent orthography such as Greek. Measures of general cognitive ability, rapid automatized naming, auditory and visual processing, and reading fluency were administered to 21 Grade 6 children with dyslexia, 21 chronological age-matched controls and 20 Grade 3 reading age-matched controls. The results indicated that dyslexic children performed equally well as their chronological age-matched controls on auditory processing tasks and poorer on visual processing tasks. The performance of dyslexic children on both auditory and visual processing tasks was similar to that of reading age-matched controls. Valdois et al. (2012) assessed the visual-to-phonology mapping deficit hypothesis of developmental dyslexia and they based their study on the hypothesis that poor parallel letter/digit-string processing in developmental dyslexia indicates a visual attention span disorder or a phonological disorder. Findings regarding poor letter/digit-string processing but preserved symbol-string processing suggest a visual-to-phonology code mapping disorder, which supports the phonological theory.
Regarding the contribution of new technologies to copying with dyslexia, there are some empirical studies that address the issue. New technologies can assist dyslexic children in five main teaching and learning situations: listening, reading, organization and memory, written language and calculations by providing immediate feedback, automaticity and encouragement as abilities improve through repetition of skills and processes (Draffan, 2002). Literature seems to support the use of new technologies in educational settings. 
Further research supports the importance of new technologies in the service of educational purposes. Beacham & Alty, (2006) investigated the effects computer-based media can have on learning outcomes of individuals who have dyslexia and found that different types of digital media combination can have a positive affect on the learning performance of dyslexic students. Magnan, & Ecalle, (2006) tested the effectiveness of audio-visual training in the discrimination of the phonetic feature of voicing on the recognition of written words by young children deemed to at risk of dyslexia as well as on dyslexic children's phonological skills and the effectiveness of this word recognition training in dyslexic children who regularly uses a computer at home. The intervention group showed higher increases in performances in phonological skills and phonological recoding than the control group did. The results indicate that such type of training leads children to connect print and phonology.
In addition, Ecalle et al. (2009) examined the effects of a computer-assisted learning program in which syllabic units were highlighted inside words in comparison with a computer-assisted learning program in which the words were not segmented, in groups of French speaking poor readers in first grade. The experimental group outperformed the control group with whole word recognition in all the three tasks and there were important lasting effects. Shamir, & Shlafer, (2011) compared the effect of an educational e-book on improvements in Phonological Awareness and Concept About Print among pre-school-aged children at risk for learning disabilities. The findings indicated improved performance by both experimental groups, but especially among pre-school-aged children at risk for learning disabilities in the area of Concept About Print.
Considering, all the above and having in mind that children’s first choice is computerized accessions (Gregor et al., 2003; Lynch et al., 2000; Nicolson et al., 2000; Pedler, 2001) the importance of IT in intervention programs is adequately understood.


2.11.1 Information and Communication 
For Primary school students,  general targets are grouped according to three guiding principles: Knowledge and Methodology, Cooperation and Communication and Science and Technology in everyday life. Firstly, students are familiarized with significant concepts regarding the construction and rules of computer systems. They use a variety of application tools, including word processing and other kinds of software for general use and access methodological skills. They become familiar with computer as a tool for exploration, production and self-expression as well as a means developing their thinking skills.  They boost an understanding of and explore a diversity of information sources and ICT applications, including educational multimedia software, searching the Internet and interactive software.  
 Secondly, as far as  cooperation and communication are concerned,  students become experienced in controlling the operating system and application tools, enclosing educational software as well as software for word processing, painting explore the internet etc. They use ICT in the context of  project work. 
Thirdly, individuals focus on science and technology in everyday life. ICTs should have a critical impact on students’ everyday life.
Technology is very helpful for a person who has difficulty in writing. People with dyslexia can cover their weaknesses in spelling using the Office Word 
processing package when writing a text. When they are presented with words and there is a mistake underlined in red, the person with dyslexia can automatically, right-click on the word to select AutoCorrect word or choose the correct performance of an offered list of words.
Spell Check is particularly important for these people, to deliver spelling skills.
It is mostly useful when the dyslexic individual should choose between a number individual must choose between a number of words such as :  /ι/, /υ/, /η/, /ει/, /οι/ or /ε/, /αι/ or  /ο/, /ω/. 
Spell Check is accessible  in any language, so the person with dyslexia can use it to render text spelling  in a second language such as   English as well.
We should also mention the usability of Spell Check. People with dyslexia are easy to exploit this features of Word or automatically, right-click on the underlined word, either click on the Tools menu choose Spell Check and see the range of all their mistakes in the text.
What is mostly important is that such IT facilities promote the strengths of the individual and do not focus on the weaknesses. Individual practice is achieved by giving the opportunity to the dyslexic student not only to practice but also to learn  from the process of correcting his/her mistakes.

2.12. Motivation of the study 
Many studies have been published as far as the importance of new technologies and traditional methods of teaching in education are concerned. The current study aims to compare new (with the use of technology) and traditional teaching methods in teaching spelling skills to dyslexic and at risk for dyslexia students. In addition, assessment is also conducted through both methods; that is through computer based exercises and handwriting exercises (hangman). Taking into consideration that the spelling of Greek words have always been an issue of great difficulty to the majority of Greek primary school students and the fact that teachers struggle to find the best teaching method in spelling that would facilitate all students-with or without learning difficulties- in the mainstream, I believe that my research will not only contribute to the ongoing scientific dialogue on that field/discipline  but prove itself valuable as a teaching tool that is beneficial for both teachers and students.  In addition, it should be stressed that not only their efficiency will be examined but also which one is more preferable by the children and which one motivates them the most.
2.13 Research questions 
The null hypothesis is that the intervention program will have no effect on the spelling performance of the target group. The alternate hypothesis is that children with dyslexic symptoms will show significant improvement of their spelling performance, with respect to orthographic mistakes traced in visual, auditory, mixed coding and decoding of the phonemic units of a word after the implementation of the computer-based intervention program. 
This research aims at answering the questions below: 
1.	Do dyslexic students gain better spelling skills with the use of traditional methods in orthography or with  the computer-based ones?
2.	Will the spelling and reading ability of dyslexic students improve more rapidly following the educational computer-based intervention comparing to traditional methods of teaching?





CHAPTER 3: METHOD AND PROCEDURE

3.1 Overview of the Study
The current study examines both the parameters that affect orthography in children with dyslexia as well as the contribution of new technology in dealing with dyslexia. When trying to investigate the issues stated above, we come across some previous studies with interesting findings. To be more specific, Bourassa & Treiman, (2003) found that the spelling performance of children with dyslexia appears to be quite similar to that of normally progressing younger children regarding words over non-words and written over oral spelling on phonological, orthographic legality and composite measures. The language that dysorthography is going to be tested is Greek. The spelling system of the Greek language is complex since there are many phonetic combinations of various words and thus important information regarding the spelling of words is given through their etymology (Babiniotis, 1998). In line with these results, another study indicated that the processes and strategies used by dyslexic spellers are quite similar to those used by typical students, even though the first group is slower in learning to spell (Bourassa, & Treiman, 2008). It seems that both groups overextend the principle of morphological constancy, as measured by the use of root morphemes when trying to spell morphologically complex words, to words in which it does not apply (Bourassa, & Treiman, 2008, Porpodas,1999 ). 
Spelling errors provide us with a lot of information. It is believed that systematic spelling failures reveal aspects of the cognitive mechanisms of spelling and learning to spell. In addition, spelling errors might be strongly dependent both on the language-specific orthographic system and on the individual level of competence  Protopapas  et al. 2012).
Spelling errors provide us with a lot of information. It is believed that systematic spelling failures  reveal aspects of the cognitive mechanisms of spelling and learning to spell. In addition, spelling errors might be strongly dependent both on the language-specific orthographic system and on the individual level of competence  Protopapas  et al. 2012).
According to Protopapas and Skaloumbakas (2010), the classification of errors in spelling involves 7 major and 37 minor categories. The classification of the seven major categories is based upon the type of knowledge necessary for correct spelling (graphophonemic mappings, grammatical types, orthographic word knowledge, diacritic and punctuation conventions). As far as the minor categories are concerned, the categorization is based upon specific grapheme/ morpheme properties.  All seven major categories are presented in more detail below:
Phonological: Such errors are seen as spellings that affected the pronunciation of the word, modifying its phonological identity. It has been advocated that such type of errors are mainly reveal difficulty in representations and processes that are not word- specific and they are seemingly not dependent on lexical knowledge.  
It is also assumed that any phonologically unacceptable spelling was considered a phonological error. In addition, the category of phonological errors prevails over the rest of the categories, described below. Apart from that, the other error categories include errors that are assessed as “phonologically legal”.
Grammatical: Grammatical or morphological errors are seen as alternative spellings of inflectional suffixes that can be phonologically equivalent. Such errors can signal inefficient mastery of grammar rules and general morphological knowledge can determine correct spelling. Therefore, word specific knowledge is not helpful regarding inflectional suffixes.
Orthographic: orthographic (etymological, historical or visual) errors bear resemblance to the aforementioned category. In other words, orthographic errors are also alternative, phonologically equivalent, spellings of word stems that precede the obligatory inflectional suffix. In contrast with the previous categories, which are subject to more general mechanisms applied to a large class of items, orthographic errors are context- specific or, better formulated, word- specific. In other words, orthographic errors can reveal difficulties in the memorization of particular items and reflect the maturity and specificity of the developing lexicon.
Stress: stress errors are related to a particular characteristic of Modern Greek that in every Greek word with two or more syllables the vowel of the stressed syllable must be marked. Such errors can be correlated with to metrical sensitivity and suprasegmental awareness or information processing.
Punctuation: Punctuation errors are basically related to primary and/or secondary punctuation marks.  Despite the fact that such errors can be ascribed to inefficient mastery of writing convention or poor attention, they will not be taken into consideration, as they do not reveal  any information regarding word-level or sub lexical processes.
Other: This category includes errors that cannot be included in the previous categories and are basically caused by inefficient application or knowledge of specific writing conventions.
Unclassifiable: this category includes various infrequent errors.
 
3.2 Aim 
The purpose of this research is to study the positive and negative parameters which affect the orthography of students with special educational difficulties (dyslexia). Therefore, the differences in the spelling performance of students of 3rd, 4th, 5th and 6th grade of Primary School will be measured. Our goal is to reveal the factors that help or hinder children with dyslexia specifically in the domain of spelling. The emphasis regarding the positive parameters is on the improvement of comprehension through the development of reading and writing skills. As far as the negative parameters are concerned, the focus is on the difficulties encountered in comprehension and low  self-esteem in students. 
Additionally, we will investigate the role of technology in teaching dyslexic individuals and provide evidence that technology is a very useful tool for students who face learning difficulties since it facilitates learning and makes their life easier. 

3.3 Proposed hypotheses 
The alternate hypothesis is that children with dyslexic symptoms will show significant improvement of their spelling performance, with respect to orthographic mistakes traced in visual, auditory, mixed coding and decoding of the phonemic units of a word after the implementation of the computer-based intervention program. 

3.4 Rationale  
First of all, the main definitions of dyslexia, orthography and special learning difficulties will be presented. The causes of dyslexia will be discussed and dyslexia will be differentiated from non-specific learning difficulties due to various biological and educational causes such as low intelligence, serious disturbances, inadequate education, adverse family and social environment that prevents the acquisition of new knowledge from the child, and disorders of speech. Previous research regarding dysorthography will be presented. 
To start with, effort has been made in developing new teaching methods which may be beneficial to students with learning difficulties. During the recent years, the number of people who support the implementation of students with special educational needs in the mainstream  has significantly  increased, making the search for appropriate methods and techniques which will prepare children for the perspective of school integration imperative.  Based on this principle, the Pedagogical Institute of Greece published the Curriculum Framework for Special Education mainly aiming at supporting children with special educational needs and disabilities develop their skills and be systematically prepared for the school integration. This Curriculum consists of the following sections: School readiness, Basic school skills, Social Adaptation, Creative activities, and Pre-Professional preparedness, books for the teacher as well as textbooks for the students. The main goal is to provide targeted interventions for children who face special educational difficulties. (Greek Ministry of Education for Lifelong Learning and Religions - Pedagogic Institute, 2009, 2011).
Furthermore, the increasing progress and development in the field of Information and Communication Technologies (ICT) in combination with the broad use of personal computers will be underlined. Technology can be a valuable tool for a person facing difficulties in writing. The introduction of Information and Communication Technologies in school routine/ school activities has opened new horizons as far as teaching methodology is concerned. Above all, these technologies have made the learning process more efficient and redefined the relationship between teacher and student.
Information technologies are not restricted only to data collection and processing, but they also support higher learning forms. The use of computers in special education contributes substantially to the development of educational programs and to the creation of new learning forms with which students can explore their potentials and develop their abilities to the maximum (Paraskevopoulos, M., 2002, Drossinou, 1997, 1999, 20O7b). More specifically, educational software where the computer provides multi-sensory experiences, interaction, positive reinforcement, individualized instruction, and repetition can be useful in skill building. Some students with learning disabilities who have difficulties in processing written information can also benefit from completing writing assignments, tutorial lessons, and drill-and-practice work with the aid of computers. 
A dyslexic individual or an at risk one may mix up letters within words and words within sentences while reading. He may also have difficulties in spelling words correctly while writing; letter reversal is also common. Assistive and adaptive technology does not “cure” a specific learning disability. These tools compensate rather than provide remedy, allowing a person with learning disabilities to demonstrate his/her intelligence and knowledge. Adaptive technology for the person with a learning disability is a made-to-fit implementation (Burgstahler, 2003) and this research will investigate how effective this “fit” is for children with dyslexia and especially dysorthographia.  

3.5 Description of the experiment 
This intervention program will be implemented by the researcher at the Private Institution located in Petroupolis. Data will be gathered by the researcher. It should be noted that the sessions are individualized. For the purpose of the study, the subjects are asked to interact with the special educator (in this case, the researcher) who will implement the individualized lesson plan designed to meet the needs of each student. Efficiency in orthography will be measured, according to the type of words used in the school curriculum of the 3rd, 4th, 5th 6th grade of Primary School, before, during and after the use of individualized (Educational) intervention of special education. Informed consent has been given by all subjects participating in the study.
We note as a matter of interest, a common concern about case studies put forward by their critics is that they provide little basis for scientific generalization (Yin, 2003, p.10). Yin's (2003) answer to this:
"case studies […] are generalizable to theoretical propositions and not to populations or universes. In this sense, the case study […] does not represent a 'sample', and in doing a case study, your goal will be to generalize theories (analytical generalization) and not to enumerate frequencies (statistical generalization)" (p.10). [14]
The experiment  involves two phases.
The pre experimental phase and the actualization of the experiment . Each phase involves a number of activities that are elaborately presented and discussed.
In the pre-experimental phase, interviews with parents will take place at a private institute located in Petroupolis, a west suburb of Athens. I (the researcher) will interview parents at private meetings that will last 45 minutes each. These meetings will be confidential. The aim of this interview is to collect information regarding the personal academic and social profile of the student. Parents will be given the opportunity to express their opinions about the child’s school performance in a friendly environment without being interrupted or critically commented on whatever they choose to state. The academic profile of the student will be discussed in accordance with the family environment in the discussion part. This is done because the academic profile of a student with a learning difficulty should not be isolated from the social one. All parameters will be taken into consideration.
Once the private interviews are completed and the information is collected, the personal, family and school history record of every student is going to be written. 
In the next step, the researcher will conduct personal meetings with each student in order to assess and record the following skills: oral speech, psycho-mobility, cognitive abilities, emotional organization, reading, comprehension, writing, mathematics, social skills and mnemonic skills. This will be done through an informal pedagogical assessment. The Informal Pedagogical Assessment consists of the following areas: 
	Basic Skills Checklists (BSC  = school readiness)
	Special Educational Needs (Curriculum Framework for Special Education – CFSE)
	General Learning Difficulties
	Specific Learning Difficulties (dyslexia)
Specific Learning Difficulties (dysorthography
In order to assess students’ skills, non-standardized tests will be used. These tests include texts taken from their school books. The students may be familiar with these texts since they were taught them during the previous school year. In order to assess their skills in spelling, the students will be asked to write a small paragraph from a text taken from their school book. The text and the words used are taught over the previous academic year. The non-standardized test will also include mathematical exercises and reading comprehension exercised. 






TABLE 1 - 2nd Phage, in relation to the informal education assessment of the candidate student:





TABLE 3- General Learning Difficulties line:






In these tables, the yellow line shows the actual class and semester of the student. 
It should be noted that the indication ‘x’ in the following tables shows the skills each student has acquired in the following areas. These skills may be one or more semester lower than the expected level according to the National Curriculum. In each table, this is indicated with the black line.
TABLE 1:
a)Basic Skills Checklists – School Readiness: Oral Reasoning, Psychomotor Intellectual Faculties, emotional Organization.
TABLE 2:
b) Curriculum Framework for Special Education – CFSE: School Readiness, Basic 
Academic Skills, Social Skills, Creative activities, Pre- Professional Readiness.
TABLE 3:
c) General Learning Difficulties: Language Skills, Readiness Skills, Mathematical 
Skills, Behavior Skills.
TABLE 4:
d) Specific Learning Difficulties: Perceptual Skills, Memory Skills, Skills – Graphic 
Space, Basic Reading Skills, Mathematical Skills, Behavior Skills.

It should be stated that in this phase, data from the systematic empirical observation 
will be gathered including Observation Protocols focused on personal, family and 
academic history of the student, semi-structured questionnaires for parents, student 
writings, diagnoses and parents' request.
Once the tables are drawn and the protocols are written,  we move on to the next step. This step involves a ‘pre-test’. A pre-test is going to take place in order to assure that the students have not learned the 40 new words that are going to be taught during the experiment. These words are going to be two-syllable (nouns and verbs). The teacher will speak out 50 words and ask all students that participate in the experiment to write them down. There will be a pause of 15 seconds between each word so as to give students time to write the word in the paper provided. Students are advised to move on to the new word if they do not know how to spell the word they hear.
The experimental phase involves the implementation of the 2 teaching methods
After collecting the unknown words that are going to be taught to the students, we move on to the implementation of the teaching methods.
The students will be taught twenty, two-syllable words which are unknown as stated above.
Firstly, all ten students will be taught 20 of the 40 new words with the use of traditional teaching method which involves the game of hangman. 
Hangman is a paper and pencil (​http:​/​​/​en.wikipedia.org​/​wiki​/​Paper_and_pencil_game" \o "Paper and pencil game​) guessing game (​http:​/​​/​en.wikipedia.org​/​wiki​/​Guessing_game" \o "Guessing game​) for two or more players. The origins of Hangman are obscure. Tony Augarde (​http:​/​​/​en.wikipedia.org​/​w​/​index.php?title=Tony_Augarde&action=edit&redlink=1" \o "Tony Augarde (page does not exist)​) (2010), author of "The Oxford Guide to Word Games", claims that hangman has arisen in Victorian times. 
Generally, one player thinks of a word, phrase or sentence and the other tries to guess it by suggesting letters (​http:​/​​/​en.wikipedia.org​/​wiki​/​Letter_(alphabet)" \o "Letter (alphabet)​). In this particular experiment an adaptation of hangman is used.
The two players are the student and the teacher (me). The words used for this educational game are the 20 new words that the teacher aims to teach through hangman. The words to guess are represented by a row of dashes, giving the number of letters and category. Additionally, the first and the last letter of each word is given to the students before they are asked to guess the rest. 
If the student suggests a letter which occurs in the word, the teacher writes it in all its correct positions. If the suggested letter does not occur in the word, the teacher draws one element of the hanged man stick figure (​http:​/​​/​en.wikipedia.org​/​wiki​/​Stick_figure" \o "Stick figure​) as a tally mark (​http:​/​​/​en.wikipedia.org​/​wiki​/​Tally_mark" \o "Tally mark​). Additionally, the letters that the student tells and do not belong to the guessing word are also written in a cloud provided in the paper that the student has been given by the teacher.  The game is over when the student either successfully manages to guess the word or when he has said so many wrong letters that the shape of the man is fully created.
This traditional teaching method will be concluded in …..sessions of …..minutes with each student.
After the completion of this teaching method, the students will be asked to write a test. The researcher is going to read the 20 words aloud and the students will have to write them down on a piece of paper provided by the researcher. There will be a pause of 10 seconds between two words. The students will be initially advised to move on to the next word if they do not know how to spell the word they hear. The tests will be collected by the researcher and no feedback will be given to the students.
Then, the same students will all be introduced to another teaching method with the use of computers. Over this teaching method, the students will be taught the other 20 of the 40 unknown words. It should be stated that all students are familiar with the use of computers since they are part of their intervention programs that they have attended.
The IT programe that is going to be used is a PC programme designed for the learning of spelling. More particularly, it is an educational CD by Polaris publications.
More specifically, the software begins with an introductory screen which shows three frames. An animated pencil welcomes the student and calls him/her to choose a frame and put his/her name on it.  Following that,  a “toy room” appears on the screen. The student can be navigated in the “toy room”, where he/she can play music, draw and discover every corner of that room. At the bottom of the screen there is an option toolbar, where learning activities are also included (the “abacus” icon).  In the “language” section the following options are available: Letters, Sounds1, Sounds2, Words1, Words2, Words3, Texts.
Every option has approximately 16 exercises. However, the option “Words” will be further described, as it falls within the scope of the thesis.
A frog appears on the screen and the voice of a boy explains the student how to solve the exercise.
In exercise No.1, the student watches for 5 seconds a word and since that disappears he/she should pick the right one from 6 optically similar words.
In exercise No.2 the student watches for 5 seconds a word and since that disappears he/she should write down the word by choosing the correct letters. After every successful answer the student wins a sticker. 
Since all learning activities are completed, the “sticker album” screen is chosen/ follows. There, the student can put the stickers that he/she won, on the appropriate position.
In addition, there is the also the “performance” option, where the student can see how well he/she performed.
Finally, the student clicks on the “missile” icon so as to exit. The animated pencil asks then if the student wants to quit. A red parrot/ rat is under the “confirm” button and a green one is under the “cancel” button.
Once this procedure is concluded all students will be asked to write the words they learned.
The IT teaching method of the new words will be concluded in …..sessions of …..minutes with each student.
After the completion of this teaching method with the use of computers, the students will be asked again to write a test. The researcher is going to read the 20 words aloud and the students will have to write them down on a piece of paper provided by the researcher. There will be a pause of 10 seconds between two words. The students will be initially advised to move on to the next word if they do not know how to spell the word they hear. The tests will be collected by the researcher and no feedback will be given to the students.
The results of both tests will be collected, compared and discussed.
The analysis and discussion of the results will be based  on 
a.	visualization, b. commenting on the deviation lines, and 
b.	c. intervention priorities using the tables mentioned above, of School Readiness, Curriculum Framework for Special Education – CFSE, General learning difficulties and Specific learning difficulties. Qualitative analysis of the deviations will also be included.
The aim of this experiment is to compare the two teaching methods via the performance of the students in spelling.
A qualitative research is also going to take place.
The types of mistakes all students made in the pre-experimental phase (in the pre-test) will be categorized and compared with the types of mistakes the students made in the post test.
The types of mistakes students made in the post test compared to the evaluation of their skills (what types of mistakes the students that had better mathematical skills made).




The sample will consist of 10 students of 3rd, 4th, 5th, and 6th grade of Primary School. A small sample was chosen because of the expected difficulty of finding students with symptoms of dysorthography in specific. Ten of the students, eight girls and two boys, form the target group and they are diagnosed with dyslexia by a scientific committee comprised of a child psychiatrist, educational psychologist, educators and speech therapists. In more detail, one of the subjects has an official diagnosis by a Public Center of Diaforodiagnosis, Diagnosis and Support (CEDDS), whereas the others are diagnosed by the Private Assessment and Diagnostical Center the research is carried out, with non standardized tests. The subjects were selected on the basis of the presence of dysorthography. The students sought help from the Private Center because of the difficulties they were facing in the learning process and the low academic achievements. 
3.6.2 Research Settings 
The current study is a field research. The educational interventions that will be implemented will take place at a private rehabilitation center located in Petroupolis,  Athens. The center welcomes children with learning difficulties and developmental disorders and offers individualized educational interventions according to their specific learning needs. The sessions are on an individual basis and were conducted in a class-room free of noise or other stimuli that could interfere with the subject's performance. A laptop was used with the appropriate academic software installed. 
3.6.3 Instruments
 The research tools that are going to be used are the following:




The yellow line shows the class and semester of the student. Note x shows in which class corresponds the performance of the student.





a)	Basic Skills Checklists – School Readiness: Oral Reason, Psychomotricity, Intellectual Faculties, Sentimental Organization. 
TABLE 3.6.3 (a) 












d) Specific Learning Difficulties: Perceptual Skills, Memory Skills, Skills – Graphic Space, Basic Reading Skills, Mathematical Skills, Behavior Skills.
TABLE 3.6.3 (d)

Once the evaluation of each student’s skills is completed and the tables are drawn, a pre-test follows. The aim of the pre-test is to assure that the students do not know the spelling of the 40 new words that are going to be taught in the implementation phase of the experiment. The teacher will pronounce 50 words aloud and the students will have to write them down on a piece of paper. There will be pauses between the words so that the students will have time to think and write the words down. The pre-supposition is that students wouldn’t know the spelling of the new 40 new words that are going to be taught via the two teaching methods. 
The remaining 10 of the ones pronounced by the teacher are words that the students are taught and therefore are familiar with. 
The 40 new words elicited by the pre-test are the following:














































Regarding the experiment certain problems might arise while the treatment is being conducted. For that reason, a set of possible solutions should be reported in order for the experiment to be valid and to provide plausible results.
Firstly, a possible problem would be parents’ refusal to provide their consent so that their children can take part in the experiment. This refusal might be due to anxiety factors. Parents might fear that the experiment could harm the psychology of the child or even cause a delay in the progress of the lesson. So as to prevent such a mishap from happening, the process will be explained to the parents. It will be ensured that the results of the experiment will be treated with the utmost confidentiality and that no personal data will be revealed for any reason. In this way, parents might be ensured that the procedure is harmless, not to mention beneficial to their children.
In addition, another problem that could emerge is the student’s refusal to initiate and complete the intervention process. In that occasion, the researcher will provide extra motivation by informing the students that they will be allowed to play their favorite game after the end of the treatment.
Apart from that, there are also some difficulties in finding the right words for spelling[1] since the students are attending different classes. This is why the profile as well as the spelling performance will be carefully studied so as to pick the right words, which would be included in the intervention programme.
 Moreover, as tutoring will be private, a possible interruption of the lesson, during which the treatment would be in progress, is also an issue. This could be due to external factors such as unexpected visitors, or sudden telephone ringing. In any case, the researcher should try to certify that a balance of silence is kept prior to the start of the lesson, by asking each student separately so as to prevent disorientation during the treatment.
Additionally, because of the fact that the treatment included the use of new technologies, it might be possible that a student might not be so keen on using computers. In that case, the researcher should dedicate a part of the process (complementary to the main process) so as to instruct the student how to use and operate the programme activities.

 3.6.5 Targeted intervention with Individual Educations  Program (IEP). 
The 3rd phase is the implementation of the two teaching methods. The first teaching method involves the teaching of 20 new words via  the traditional way. That is ‘hangman’. Once this phase is completed the students are asked to write an immediate post test to check whether they have learned the new words and evaluate the types and number of mistakes they make. 
The second teaching method involves the teaching of the remaining 20 words that have been selected from the pre-test. The same students are asked now to learn the 20 words via activities that take place in the computer. A specific computer game is used named ’Polaris’. Once this phase is completed, all students are asked to write a post-test in order to check whether they have learned the new words and evaluate the types and number of mistakes they make. 

  3.6.6 Evaluation of the intervention program (IEP)
For each student depending on the class s/he attends, we will define and evaluate the quality and quantity of the mistakes s/he makes with the vocabulary of words that he/she find difficult to spell, regarding the level of reading, writing and morphological awareness. First, we will work on the vocabulary of the new words taught by using traditional methods (e.g. hangman) and then by using new technologies (personal computer).
3.6.7 Time frame
The collection of data will be gathered in five sessions of 45 minutes each with every participant. One session will be taking place every week. Therefore, the duration of the research is expected to be 5 weeks. 
3.6.8 Data analysis 
Data will be numerically registered without any reference to personal information of the students. Furthermore, statistical analysis will be conducted with the use of SPSS (statistical program). With the SPSS, efficiency in orthography will be measured, according to/ based on the type of words which are used in the school curriculum of the 3rd, 4th, 5th 6th grade of Primary School, before, during and after the use of individualized (Educational) intervention of special education.





4.1 Presentation of the results
4.1.1 Camellia
Personal History
Camellia is 11 years old and goes to the fifth grade of primary school. She lives with her ​​parents and her brother. Her father is an agriculturist and her mother an architect. Her brother goes to fourth grade and is a very good student. Both brothers have pretty good relationship and family environment seems good. She enjoys making structures of clay (she attends a pottery workshop) and playing with her ​​dog. Interpersonal relationships are harmonious because she is a very eager child. She is very cooperative and she does not complain about the volume of work. At school, she is a relatively good student with great difficulties in spelling mainly. At the most recent progress report (first trimester), all her grades were 9 and 10.  In language and mathematics she had a 9.
Family History
Camellia lives in a house with her ​​parents and her brother. Her brother is a very good student and has an excellent relationship with the Camellia. He helps her with her homework and they play together. There is not much information concerning the relationships within the family, however, it seems to be a fairly harmonious family, with rules.
School Performance History
In terms of writing the Camellia faces difficulties in spelling, mainly thematic errors, she often omits tones writes «πς» instead of «ψ».  
She pushes the pencil with power when she writes and her handwriting is relatively good. She does not have many difficulties in reading, but it there is potential for improvement (she does not respect the punctuation rules and replaces words with others that start from the same syllable or sound similar). She understands texts but she replies with one-word answers and expresses herself with relative difficulty.
She knows the basic spelling rules though she is not sometimes using them. She is able to distinguish verbs and nouns, the formation of tenses and recognizes the basic sentence units (subject - verb – object). She is generally very receptive and tries a lot.
She has several shortcomings in terms of written and spoken language which needs to improve. She is also characterized by hastiness and carelessness. Consequently she makes mistakes and she is getting anxious. Finally, she sometimes shows signs of attention deficit during the lesson.
Basic Skills Checklists – School Readiness: Oral Speech, Psychomotricity, Cognitive Abilities, Emotional Organization.
TABLE 4.4.1 (a)
 
Translation of the table

Discussion of the above findings
The student's oral speech is 2 semesters below baseline regarding accuracy, 3 semesters below baseline regarding hearing, and in accordance with her age regarding engaging in dialogue and oral speech. As for Psycho-mobility, there are no deviations. As for Cognitive Abilities, deviations below baseline are observed in visual memory (2 semesters), auditory memory (2 semesters), working memory (2 semesters) and attention span (2 semesters). Finally, emotional organization, self-confidence and interest in and collaboration with others are in accordance with his age.

Curriculum Framework for Special Education – CFSE: School Readiness, Basic Academic Skills, Social Skills, Creative activities, Pre- Professional Readiness.
TABLE 4.1.1 (b)
 
Translation of the table 

Discussion of the above findings
Regarding school readiness, he is in accordance with his age in oral speech, in psycho-mobility and in emotional organization. As for basic academic skills, the student is 1 semester below baseline in reading, 2 in writing and 1 in mathematics. 

General Learning Difficulties: Language Skills, Readiness Skills, Mathematical Skills, Behavior Skills.
TABLE 4.1.1 (c)
 
Translation of the table 
 
Discussion of the above findings
Regarding language skills, writing is 2 semesters below baseline and 1 in reading. As for school readiness skills, oral speech and psycho-mobility are in accordance with his age, and production is 1 semester below baseline. Math skills are 1 semester bellow baseline. (acts, problems solving and prep).

Specific Learning Difficulties: Perceptual Skills, Memory Skills, Skills – Graphic Space, Basic Reading Skills, Mathematical Skills, Behavior Skills.
TABLE 4.1.1 (d)
 
Translation of the table 


Discussion of the above findings




Magnolia is 8 years old and attends Grade 3 of Primary School. She is tall for her age and has a 'boyish' style in general. She lives with her father, her brother and her stepmother with her children. Almost one year and a half ago her mother died and the last six months they moved into her stepmother's apartment to another area. Her father seems quite strict and demanding regarding her school performance and he often compares her with her brother who "never had such issues." According to her father, Magnolia is not cooperative, she is disobedient and takes a long time to complete her homework. She has difficulties concentrating and staying focused, and she bites her nails as well.
She loves to paint and has a vivid imagination. She is cooperative, even though when we started working together, she showed signs of serious attention deficit disorder. She does not seem to have great difficulties understanding mathematics, whereas orthographic difficulties are observed. She has sufficient intelligence. Princesses or fairies are not of her interest. In contrast, she likes basketball and more “boyish” patterns in drawings, stickers choice etc.  
Concerning her psycho-emotional function, target 2 seems to put a lot of effort into managing her emotions caused by her mother's death. Her grief is expressed both verbally through discussion and non-verbally through painting and games. S. appears to have a strong need to depend on people (mostly females), perhaps in an attempt to compensate for her mother's loss. She is quick to show extreme manifestations of affection both towards me and her stepmother (kisses, hugs, etc all with great intensity). Moving in with her stepmother and her children has created confusion regarding the roles of each family member (e.g. talking about stepmother's daughter: “she' s like a friend...like my sister...like sister – friend living together”).
Regarding her relationship with her father, she seems to ask for his admiration and attention, but at the same time she fears him, because he yells at her a lot, even slapped her a couple of times, for not concentrating on her readings. She has a strong need to talk and defuse negative emotions. 

Family history
The student lost her mother 1 ½ year ago. She loved her a lot and during the sessions with the psychologist she often speaks about her. However, during the special education intervention, S. has not said anything about her mother. She has an older brother, who is a pretty good student. Her father is strict and perhaps sometimes more than he should. Some months ago, they moved into her stepmother's apartment. E. (stepmother) has two children from previous marriage, a girl about 17 years old and a boy about 15 years old. S. shares the room with the girl and her brother Anthony with the boy. Also, the paternal grandmother lives with them, as S. says "7 people, we all live in a house."
At first she gives the impression that she is quite fond of her stepmother. However, her extreme manifestations of love towards E. raise doubt about their true nature. One hypothesis is that these manifestations consist an effort to win father's love and approval and to compensate for mother's loss. She often reveals her confusion regarding E.' s (and her children' s) role in the family (“she is not my mother, she will never be my mother, but I love her and she is good”). It is quite obvious that the cohabitation occurred prematurely, at a time when S. was trying to cope with her grief.   
With respect to the period her mother died, Magnolia has mentioned that she had had a lot of support from family members who love her a lot (grandmother, aunts).
School history
We have no information about the school history.
Overview of the observation during language course






Translation of the table 

Discussion of the above findings






Translation of the table 

Discussion of the above findings






Translation of the table 
 
Discussion of the above findings





Translation of the table 

Discussion of the above findings




Pink Rose is 12 years old and goes to the sixth grade of primary school. She is an only child and lives with her ​​parents. She is attending intensive swimming lessons and participates in many swimming competitions. She is a very sweet and cooperative girl. Her favorite subject is maths and physics. When she grows up, she wants to become a physicist or pediatrician. She is pretty frustrated with her school performance and always wants to be first. At class, she sits with the same friend since first grade. In her spare time she goes to the pool and pays attention to her diet.

Family History
Pink Rose lives with her ​​parents (both high school graduates). Her mother is an employee and her father a merchant. The pregnancy was with IVF. She experienced the illness of her father and the couple's squabbles. She states that she fears that her parents might divorce.
School History
She went to nursery school at 4 and to primary school at 6. She has a good relation ship with her teachers.
Overview of V.’s performance on language course
Pink Rose is a pretty good student and her only difficulty lies in spelling. In dictation, she makes approximately one mistake in each row. When she is asked to correct her dictation, she detects about 50% of errors. However, when I draw her attention on one specific mistake, she immediately spells the word correctly. Finally, she makes more mistakes with more difficult words.
Her writing is characterized by well-formed letters. She has a rich vocabulary, uses "colorful" expressions and she has correct structure of speech. She is good at reading and comprehending texts.
TABLE 4.1.3 (a)
 
Translation of the table 

Discussion of the above findings
The student's oral speech, hearing, and in engaging in dialogue are accordance with his age. As for Psycho-mobility, there are no deviations. As for Cognitive Abilities, deviations below baseline are observed in visual memory (1 semester) .In auditory memory, working memory, and attention spans there are not fluctuate. Finally, emotional organization, self-confidence and interest in and collaboration with others are in accordance with the student’s age.
TABLE 4.1.3 (b)
 Translation of the table 

Discussion of the above findings






Translation of the table 

Discussion of the above findings





 Translation of the table 

Discussion of the above findings






Tulip is 10 years old and she is attending the fourth grade of primary school. She lives with her ​​parents who are civil servants and has an older sister who goes to high school. Tulip loves painting and dreams to go abroad so as to become a painter. She has excellent relationships with her classmates and teachers.
Tulip is a very sweet and cooperative child; she likes making structures and she several times she brings me her creations as a gift 
She is generally characterized by attention deficit and lack of concentration. This is why she has difficulties with completing her homework. Slow reading is the main reason for attending our institute, mainly because one of her classmates laughed at her slow reading,
Tulip has many positive characteristics such as imagination, rich and colourful ideas. She has several imaginative ideas and imagination. She is also receptive and cooperative although she sometimes complains about homework. However, she is assiduous as she always writes her homework.
Family History 
Tulip lives with her ​​parents and her older sister. Her parents are interested in her progress and are trying to help her with the homework. Tulip is very affectionate with her parents and so do they. We have no further information. However, it seems a loving family with any problems.
School History
There is no information available.
Overview of all students’ performance in Greek language course 
During performance evaluation the following points were observed:
Reading: Slow reading and spelling replacements, additions and omissions.
Written speech: She writes slowly. She often thinks about what letter should be written and then spells the word from her. She faces difficulties with writing, especially in relation to the construction of thought and choice of vocabulary.
Spelling: a lot of mistakes, mainly thematic.

Basic difficulties are indicated in the following areas:
	Attention deficit- lack of concentration






Translation of the table 

Discussion of the above findings
The student's oral speech is 1 semester below baseline regarding accuracy, 1 semester below baseline regarding hearing, engaging in dialogue and oral speech. As for Psycho-mobility, rhythm and time and orientation are 1 semester below the baseline.  As for Cognitive Abilities, deviations below baseline are observed in visual memory (2 semesters), auditory memory (2 semesters), working memory (1 semester) and attention span (2 semesters) and mathematic thinking (1 semester bellow). 




 Translation of the table 

Discussion of the above findings




 Translation of the table 

Discussion of the above findings




 Translation of the table 

Discussion of the above findings
Regarding perceptual skills, visual perception is 2 semesters below baseline and auditory perception is 1 semester below. The multisensory perceptual functions are 2 semesters below baseline. In mnemonic skills, memory sequences, long-term memory, short-term memory and ability to write are 2 semester below baseline. All reading skills are below baseline.  Phonological perception and writing are 1 semester below the baseline. Spelling and writing expression are 3 semesters bellow. Semantics are two levels down. Mathematical skills and specifically Greek language and maths are two semesters below baseline. Finally, behavioral skills, are also down. Emotional support (1 semester below), planning skills (2 semesters below) and reading self-image (3 semester below).
4.1.5 Violet
Personal History
Violet is 9 years old and goes to the third grade of primary school. The student lives with his parents and his brothers. One brother is 14 and the other 16. Violet is Olympiakos and has 2 older brothers. He is playing football and likes it a lot. He likes to be a leader and sometimes attacks and beats others. His best friend is Argyris and they sit together in the classroom.
He likes playing “hangman” and likes going to school. Violet is quite collaborative. The student has a relatively good handwriting but that worsens when writing hastily. Even though he copes with his homework and his extracurricular activities, his ability to understand concepts and rules is superficial and temporary.
Violet has problems of speech and expression, and this is why he attends speech therapy sessions. His difficulties focus mainly on theoretical courses and less on maths. What he often writes does not make sense and he wriggles. Several times, he quits in the middle of a task and can not concentrate for a long period of time at something. He can read without special help but he is not obedient enough. The student is easily frustrated when reprimanded. 

Personal History
Violet. lives with his parents and 2 brothers. His mother is interested in his progress and she is worried. She asks me about his performance and we often discuss ways they can assist P. in his learning. She often mentions that P. is easily disappointed when his teacher berates him and refuses to try.
School History
No information is available.
Overview of P.’s performance in language course
During the performance evaluation the following points can be observed:
Reading: monotonous reading, he is slow, when reading out loud, he does not respect punctuation rules, in correct expressions, substitutions, permutations, additions.
Reading certain words: some substitutions
Vocabulary: moderate developed vocabulary
Comprehension skills: Relatively modest understanding but he wants to answer a question, he looks again in the text.
Spelling: he does not write capital letters and he does misspellings (thematic and trailing) 
Spontaneous writing: he omits letters (mainly at the end of the word and intermediates), misspellings, syntactic and grammatical errors, incomplete sentences, mispunctuation..






Translation of the table 


Discussion of the above findings





Translation of the table 
 
Discussion of the above findings





Translation of the table 
 
Discussion of the above findings
Regarding language skills, writing is 2 semesters below baseline, reading and comprehension are 2 semesters below. As for school readiness skills, output and oral speech are 2 semesters bellow. Psycho-mobility and cognitive abilities are in accordance with her age.  Emotional organization is one semester below. Mathematical skills are 1 semester below baseline. (acts, problems solving and multiplication tables)

TABLE 4.1.5 (d)
 Translation of the table 

Discussion of the above findings





Blue Waterlily is 11.5 years old and attends the sixth grade of primary school. He lives with his parents and has an older brother. It is a presentable child with special behavior and a developed vocabulary. Blue waterlily hates to write and complains about it. However, he likes getting a prize for his efforts and continues to try. Despite the complaints, however, he is always cooperative. 
Based on intelligent testing with WISC III, the intellectual potential of P. is placed in the upper level of intelligence. He generally cooperates but he is not constantly concentrated. He has moderate general knowledge (long term memory) but has difficulties in recalling information (auditory short-term memory). However, he has good vocabulary and logical- mathematical thinking for his age. It should also be noted that he has a high meditative ability, which shows flexibility in thought. He is equally capable in visual perception, organization of abstract material, as well as material significance. His reasoning capacity is outstanding especially when it can be controlled by visual material, which is expressed by him through the narration with relative ease.
Blue waterlily always cooperates, despite overreactions. He is good at painting. His oral speech becomes sometimes chaotic. "I am a strange person; I want this kind of chocolate and pasta etc". He knows about dyslexia.
He comes to class with a bad mood because he knows he will write. He then complains that he can not do it but in the end he cooperates. He has no fear in expressing his opinion and he is not ashamed to say what he thinks about a subject.
Family History
He comes from a bilingual environment. However, Greek is spoken at home. His brother has also dyslexia.
School History
He attended speech therapy sessions from 4 until 6,5 years old. During the last 4 years, he goes to the rehabilitation program for learning difficulties. Throughout the whole primary school, he attends the “integration class”.
Overview of P’s performance at language course
According to performance evaluation, he has deficits in relation to phonological awareness as well as difficulties in retaining and consolidating information into memory. Although, he can understand a text, he has many reading difficulties. P. makes phonemic substitutions and spells the biggest and most difficult words. Despite his reading difficulties, he immediately understands the text that he reads by himself. 
He can easily recall information, to express thoughts and judgments with very well-structured speech. In writing speech exercises, grapho-motor immaturity can be observed, the letters are illegible. He keeps sufficient space between the letters of the same word and between words. Several deficiencies were identified in spelling (thematic and closing theme). He has good ideas and is coherent in what he wants to write. But he does not apply punctuation and accents. So in combination with the above difficulties, his written text is very hard to read.
He likes painting and wants to be a veterinarian when he grows up. His relationships are problematic, he feels that his peers do not understand him and laugh at him.
Communicative, kind, with inflated view of self-worth, cooperative, very good intellectual potential (WISC3 upper level), unstable concentration, good vocabulary and logical-mathematical thought, moderate memory, thought flexibility, psycho-emotional ability, low grapho-motor immaturity (acoustic analysis of words into syllables, composition and actual reading), mispuncutations, omissions of  phonemes and syllables, problems in reading, phonemic substitutions, fatigue, understanding and good relationships, good response, difficulty in generating compound words, grapho-motor immaturity, letters, spaces, phonological errors, good oral expression, difficulties in punctuation, accents, unreadable text, good in speech therapy terms, understanding metaphors, mapping, little difficulty in processing time and use of concepts, rich vocabulary, temporal and conceptual sequence, a few syntactic ambiguities and little difficulty in recalling words-performance anxiety-mild psycho-emotional difficulties.
Improving reading flow, variations and tonal colors, spelling, word families, similar phenomena, catalogs, written word, Y-P-A, distances, punctuation, punctuation, paragraph, drawing, side head, backbone, organization of thought, encouragement, reinforcement, recognizes achievement-acceptance problems.
Good visual discrimination, little grapho-motor immaturity, difficulty forming words by syllables, he is  a scribbler, thematic and terminal errors, a few substitutions and omissions, good imagination and expression, though simple, very good intellectual potential, languid, paralexeis 30/40, mild psycho-emotional difficulties , narcissist,  small difficulties in recalling words, fantasy, little distracted and incomplete "data entry", quick thinking but complicated paths, sensitive, cultured, "hypersensitive" need to automate reading (less memory text), writing, spelling less and later managing emotions. 
TABLE 4.1.6 (a)

Translation of the table 

Discussion of the above findings
The student's oral speech is below baseline at listening (2 semesters). Participation in dialogue and expression with clarity are in accordance with the student’s age. As for Psycho-mobility, rough- delicate mobility, orientation rhythm and timing and lateralization are also in accordance with her age. As for Cognitive Abilities, deviations 1 semester below baseline are observed in visual memory and auditory memory. Working memory, attention span and logical mathematical thought have no variation.  Finally, emotional organization, collaboration with others and interest in the lesson are two semester bellow and self-confidence is in accordance with his age.
TABLE 4.1.6 (b)

Translation of the table 

Discussion of the above findings
Regarding learning readiness, it is in accordance with his age in psycho-mobility and oral speech. In emotional organization is one semester below.  As for basic academic skills, reading, writing and mathematics are 3 semesters below baseline. Comprehension is one semester below. Social skills (social behavior and adaptation to the environment) are 2 semesters below. Creative activities are in accordance with his age.
TABLE 4.1.6 (c)

Translation of the table 
 
Discussion of the above findings
Regarding language skills, writing and reading are 3 semesters below baseline, and comprehension in accordance with her age.  As for school readiness skills, output is 3 semesters below and emotional organization is one semester below. Mathematical skills are 2 semesters below baseline. (acts, problems solving and multiplication tables)
TABLE 4.1.6 (d)

Translation of the table 

Discussion of the above findings




Sunflower is 7 years old and goes to the second class of primary school. She is a very sweet and cooperative child. She is also very sensitive and eager to collaborate. She is getting tired easily and says it when she cannot carry on. Although she learns and understands easily the spelling rules, she forgets after a short period of time. She has difficulties in concentrating for a long time and her parents help her when she studies at home.
Family History
She lives with her parents and her two sisters; one of them is from the mother’s first marriage. Her parents are freelancers. They are very interested in her performance and they worry about it. Both parents have very good relationship with their children and they are both involved in their children’s upbringing. Sunflower shares her room with her sisters with whom they have an ideal relationship.
School History
No information available.
Overview of C.’s performance in Greek language course
Phonological deficits have been observed as well as difficulties in remembering. It seems emotionally immature with moderate abstract thought. Her reading is slow, with 2-phases projections. She is facing difficulties in complexes and has a moderate potential. She does not know the seasons and has difficulties concerning concepts related to space and time.
Reading: moderate/ slow flow of reading, sometimes syllabic. Substitutions, omissions and additions. She skips rows when she reads.
Writing: poor distances





Translation of the table 

Discussion of the above findings
The student's oral speech is below baseline. Listening and expression with clarity are 1 semester below. Participation in dialogue is one semester below. As for Psycho-mobility, rough- delicate mobility and orientation are one semester below. Rhythm and timing and lateralization are also in accordance with her age. As for Cognitive Abilities, deviations 2 semester below baseline are observed in visual memory and auditory memory and working memory. Attention span and logical mathematical are one semester below.  Finally, emotional organization, self-confidence and interest in the lesson are one semester below. Collaboration with others is in accordance with her age.
TABLE 4.1.7 (b)

Translation of the table 

Discussion of the above findings
Regarding learning readiness, oral speech, cognitive abilities and emotional organization is one semester below.  As for basic academic skills, reading, writing and comprehension are 2 semesters below baseline. At mathematics is one semester below. Social skills (social behavior and adaptation to the environment) and creative activities are in accordance with her age.
TABLE 4.1.7 (c)

Translation of the table 
 
Discussion of the above findings
Regarding language skills, writing reading and comprehension are 1 semesters below baseline.  As for school readiness skills, output is 2 semesters below. Oral speech, psycho mobility, cognitive abilities and emotional organization are one semester below baseline. Mathematical skills like acts and problems solving are 1 semester below baseline. Multiplication tables are 2 semesters bellow.
TABLE 4.1.7 (d)

Translation of the table 

Discussion of the above findings




Gladiola is 7.5 years old and attends the second grade of elementary school. She is a very sweet and cooperative child. In the classroom, she sits with her friend whom she sat with last year. When I asked where she lives (which suburb), she could not tell me, but she knew the street. She has a sister (4 years old). They sometimes quarrel because she is jealous of the stickers her sister has. Her learning performance is mediocre but her relationships with teachers and classmates are very good.
Family History
She lives with her parents and her sister. Her mother is strict and very demanding but is seems as a family without any problems
School History
No information is available.
Overview of A.’s performance on language course
Dictation:  adequate distances between letters, mistakes at the end of words, difficulties in grouped consonants.
Spontaneous writing: omission of letters, substitutions (instead of "στ" writes "τσ"), confuses "Φ” with"Θ"
Reading: omissions, substitutions-reversals, slow reading, she read silently at first and afterwards she reads out loud, mispuncuations.
Additionally:






Translation of the table 

Discussion of the above findings
The student's oral speech is one semester below baseline (Listening, expression with clarity, participation in dialogue). As for Psycho-mobility, orientation, rhythm and timing and lateralization are one semester below. As for Cognitive Abilities, deviations 1 semester below baseline are observed in visual memory and auditory memory, working memory and logical mathematical. Attention span is 2 semesters below.  Finally, self-confidence is one semester bellow.
TABLE 4.1.8 (b)

 Translation of the table 

Discussion of the above findings




Translation of the table 
 
Discussion of the above findings





Translation of the table 

Discussion of the above findings




Orchid is 8 years old and goes to the third class of primary school. She is a very pleasant and sociable girl. She likes singing and dancing. She is very eager to complete her activities. Her mother mentions that Orchid ignores her, whenever she speaks to her, she occasionally wrote some letters wrong and had attention deficit. She has a teacher at home, who assists her in her homework.
Family History




Overview of Orchid ‘s performance in Greek language course




 Translation of the table 

Discussion of the above findings




Translation of the table 

Discussion of the above findings





Translation of the table 
 
Discussion of the above findings





Translation of the table 

Discussion of the above findings




Chrysanthemum is 9,5 years old and attends the fourth class of primary school. She is a very sweet and cooperative child. She has long hair and wants to dye it red, although her mother does not allow it. She has good relationships with her teachers and classmates. She is learning English and takes swimming lessons. Until 2,5 years old, she could understand English because her father spoke to her in that language but her parents did not want to speak in English so he stopped. She is aware of the difficulties she is facing (mainly reading and spelling).

Family history
Her father is a shop owner  and her mother is a French teacher. She lives with her parents and her sister. She has a good relationship with her grandfather, who brings her to school and helps her sometimes by her homework. Her mother mentions that she has difficulties in concentrating and completing her homework on time and she also says that she is disobedient and reactive. Her mother believes that Chrysanthemum has many communication problems.
School History
She went to nursery school at 5 and primary school at 6
Overview of R’s performance on Greek language course




 Translation of the table 

Discussion of the above findings






Translation of the table 

Discussion of the above findings





Translation of the table 
 
Discussion of the above findings





Translation of the table 

Discussion of the above findings
Regarding perceptual skills, visual perception, auditory perception and multisensory perceptual functions are 1 semesters below baseline. In mnemonic skills, memory sequences, long-term memory, short-term memory and ability to write are 2 semester below baseline. Writing area skills, spatial time orientation is one semester below. All reading skills are below baseline, except writing. Phonological perception (1 semester), spelling (3 semesters), semantics (one semester) and writing expression (2 semesters). Mathematical skills are 2 semester below baseline. Finally, in behavioral skills, planning skills and reading self-concept are 3 semester below and emotional support one semester bellow baseline. 
Regarding the results of the post-test, the results of the traditional teaching method will first be presented and then the results of the IT teaching method will be presented.

4.2 Results of the pre-test 
Next to each word written, the syllables the mistakes were done is indicated. 





2.	Ξύνω both syllables 
3.	Ρύζι1st   syllable
4.	Σύκο1st   syllable




9.	Καιρός1st   syllable
10.	Πείρα1st   syllable
11.	Δύση2nd  syllables
12.	Κήπος1st   syllable
13.	Κύβος1st   syllable
14.	Κύκλος1st   syllable
15.	Κώμα1st   syllable
16.	Λύρα1st   syllable
17.	Μηδέν1st   syllable
18.	Μήκος2nd  syllables
19.	Λήγω both syllables
20.	Λύκος1st   syllable
21.	Σήκω both syllables
22.	Παίρνω1st   syllable
23.	Τώρα1st   syllable
24.	Φωνή2nd  syllables
25.	Νύχτα1st   syllable
26.	Μύγα1st   syllable
27.	Ψωμί1st   syllable
28.	Φωλιά1st   syllable
29.	Παίρνει1st   syllable
30.	Χώμα1st   syllable
31.	Φύλλο1st   syllable
32.	Νίκη1st   syllable
33.	Άλλος1st   syllable




38.	Φυτό1st   syllable
39.	Σκοινί1st   syllable

























































































































































































































































































































































































































































































































































4.3 Results of the post test 
Camellia




4.	Νύχτα1st   syllable






11.	Νίκη1st   syllable
12.	Άλλος correct










When the IT Method was employed, the performance of student 1 based on a 20- words spelling test was 6 errors (30 %).










9.	Πείρα1st   syllable
10.	Δύση correct
11.	Κήπος correct
12.	Κύβος1st   syllable
13.	Κύκλος correct
14.	Κώμα correct











  I.T: 8 mistakes out of  20
1.	Παίρνω correct
2.	Τώρα correct
3.	Φωνή1st   syllable
4.	Νύχτα1st   syllable
5.	Μύγα1st   syllable
6.	Ψωμί correct




11.	Νίκη1st   syllable
12.	Άλλος correct









  Diagram 4.3.2(a)

With the IT Method, student 2 made 8 errors at the spelling of 20 words (40%).









8.	Καιρός1st   syllable
9.	Πείρα1st   syllable
10.	Δύση correct
11.	Κήπος correct
12.	Κύβος1st   syllable
13.	Κύκλος correct
14.	Κώμα correct
15.	Λύρα1st   syllable











  I.T: 2 mistakes out of  20





















 Using the IT Method, student 3 had  2 errors (10 %).







































10.	Φύλλο1st   syllable
11.	Νίκη1st   syllable









  Diagram 4.3.4(a)
When the IT Method was used, student 4 made 5 spelling errors(25 %).








7.	Νύφη 1st  syllable
8.	Καιρός correct



























9.	Χώμα1st   syllable
10.	Φύλλο1st   syllable








19.	Σκύβω  1st  syllable
20.	νησίboth syllables
 Diagram 4.3.5(a)
When the IT Method was employed, student 5 wrote only 10 words correctly (50 %).

Traditional METHOD: 9 mistakes out of 20
1.	Ξύνω 1st syllables 










12.	Κύβος1st   syllable
13.	Κύκλος1st   syllable










In contrast, with the traditional method, the student’s performance slightly ameliorated (9 errors- 45 %).

Blue Waterlily
    I.T: 6 λάθη στα 20




5.	Μύγα1st   syllable
6.	Ψωμί correct
7.	Φωλιά correct
8.	Παίρνει1st   syllable














With the IT Method student 6 committed 6 spelling errors (30 %).


Traditional METHOD: 8 mistakes out of 20
1.	Ξύνω correct
2.	Ρύζι correct











14.	Κώμα1st   syllable











  I.T: 3 mistakes out of 20
1.	Παίρνω correct 















17.	Φυτό1st   syllable
18.	Σκοινί correct
19.	Σκύβω  1st  syllable
20.	νησί correct
 Diagram 4.3.7(a)
With the IT Method, student 7 performed fairly well, with 3 errors (15 %).




4.	Χήνα1st   syllable
5.	Ψύξη1st  syllables
6.	Ψήνω correct




















  I.T: 7 mistakes out of  20
1.	Παίρνω1st   syllable
2.	Τώρα correct
3.	Φωνή1st  syllables
4.	Νύχτα1st   syllable
5.	Μύγα1st   syllable
6.	Ψωμί correct
7.	Φωλιά1st   syllable














With the IT Method, student 8 made 7 spelling errors (35%).




4.	Χήνα1st   syllable
5.	Ψύξη correct






12.	Κύβος1st   syllable
13.	Κύκλος1st   syllable
14.	Κώμα correct
15.	Λύρα1st   syllable
16.	Μηδέν2nd    syllable
17.	Μήκος1st  syllables








  I.T: 8 mistakes out of  20






7.	Φωλιά1st   syllable















    Using the IT Method, student 9 committed 8 spelling errors (40 %).










9.	Πείρα1st   syllable
10.	Δύση correct
11.	Κήπος1st   syllable
12.	Κύβος correct
13.	Κύκλος correct
14.	Κώμα1st   syllable
15.	Λύρα correct











  I.T: 3 mistakes out of  20

















18.	Σκοινί1st   syllable




When the IT Method was used student 10 made 3 errors at the 20-words spelling (15 %).






























Information Technology Method Spelling Mistakes
Statistics









When the IT method was employed the students’ mean number of errors is 5,8, the variance is 6,622 while the standard deviation  2,57337. The maximum number of errors is 10 while the minimum number of errors is 2.














Traditional Method Spelling Mistakes
Statistics




































4.4.2 Paired Samples t-test
Paired Samples Statistics- TABLE 4.4.1(a)
	Mean	N	Std. Deviation	Std. Error Mean
Pair 1	Information Technology Method Spelling Mistakes	5,8000	10	2,57337	,81377
	Traditional Method Spelling Mistakes	6,0000	10	3,29983	1,04350
The mean number of errors when the IT method was used is 5,8 (mistakes) while  with the traditional method it was 6.

Paired Samples Test -TABLE 4.4.1(b)
	Paired Differences
	Mean	Std. Deviation	Std. Error Mean	95% Confidence Interval of the Difference
				Lower








Paired Samples Test- TABLE 4.4.1(c)
	Paired Differences	t	df	Sig. (2-tailed)
	95% Confidence Interval of the Difference			
	Upper			
Pair 1	Information Technology Method Spelling Mistakes - Traditional Method Spelling Mistakes	1,05273	-,361	9	,726

The level of (statistical) significance constitutes the most important trait of the paired samples t-test (Sig.). The level of (statistical) significance is used to determine whether there is a correlation between two variables, or it is due to random conditions. For example, if the correlation is statistical significant with a margin of error 5% (or statistical significant with p = 0,05) , this means that there only a 5% probability that the correlation is due to randomness, while there is 95% probability that this relationship exists.
If the error margin is calculated at both ends of the distribution (2,5% at each end of an error margin of 5%), then the significance test is called two-tailed. Contrary to the one-tailed test, two-tailed test cannot estimate whether the error is situated at the lower or the highest end of the distribution i.e. the direction is left unspecified.
For this study, an error margin of 5% was selected and a two-tailed test was used. As the results suggest (Sig. 0,726) there is a 72,6% probability that the difference between the mean number of students’ errors with both teaching methods (IT and traditional) is due to randomness. Consequently, there is no significant difference in the results of the students’ performance in both teaching methods.


CHAPTER 5: DISCUSSION AND CONCLUSION

5.1 General Discussion
After studying the observation protocols that included the personal, academic and family history of every student that participated in the experiment and completing the Basic Skills Checklists (BSC  = school readiness), Special Educational Needs (Curriculum Framework for Special Education – CFSE), General Learning Difficulties, Specific Learning Difficulties (dyslexia), Specific Learning Difficulties (dysorthography), the following valuable information came to light.
The students aged from 7 to 12 years old indicated many common characteristics  related to spelling and writing. More specifically, all students indicated problems in the areas of spelling and reading.  The reading rate of all students that made spelling mistakes was slow according to the expected one.
When reading out loud, they often omitted words or they misspell ones. They very often omitted a whole line or even read it twice. In addition, difficulties were shown in reading diphthongs and triphtongs as well as multi syllable words. The difficulties in mastering reading might have been due to their inability to form an optical lexicon and thus recognize difficult words. All those problems have an impact on reading comprehension and more specifically on understanding the main points of a text. This is certainly related to their unwillingness to read out loud and expose themselves to failure. 
In spelling, the students omitted letters or even whole sentences. They replaced and reversed letters. They even wrote the same word in different ways. They made spelling errors and they hardly used punctuation marks. They showed signs of confusion in letters that were optically the same (such as «β» and «θ», «φ» and «ψ»). They often wrote incomplete words and made anagrammatism e.g. «τερνο»/ terno instead of «τρένο»/ treno- train. Most of the times, they forgot the endings of words (the final letters) and encountered difficulties in coping a text they showed from the blackboard. They also have a messy writing and deficient alignment of words in paper.

In addition, regarding their psychomobility, a difficulty in distinguishing between right and left hand has been observed (although there has been fluctuation in the intensity of such phenomena) as well as a general clumsiness in their movement and untidiness. 
It is also worth mentioning that the majority of students indicated some signs of unwillingness when asked to take up specific tasks during the experiment. For example, Orchid, Violet, Sunflower and Tulip complained and didn’t want to  complete the activity as requested by the examiner. 
After being informed that at the end of the activity, they will be allowed to play their favorite game, they all agreed to continue. Their parents have also reported a general need of these students to be the centre of attention in the family. They claimed that their children tend to be aggressive when asked to do their homework and in some cases certain types of phobias, tendency for isolation and psychosomatic phenomena such as anorexia or insomnia were indicated. According to Pink Rose mother’s statement, Pink Rose had difficulty concentrating when asked to do her school work. She very often ate her nails and tended to isolate in her bedroom when asked to do her assignments for school.
Additionally, they also possess a particular ability as far as visual space perception is concerned that cannot be compatible with writing perception. Confusion regarding time, especially with day, month and seasons succession also revealed during the experiment. They also faced difficulties in recognizing the numbers and executing multiple commands.
Finally, most of the participants indicated signs of excellence in regards to using computers. When asked, they claimed that computers were fun and made everything more interesting and amusing to them. 
Chrysanthemum and Camellia claimed that computers are amusing since they present events and information in multiple ways (text, sound and image), and  do not criticize on mistakes. 
All students agreed that computers provide feedback in a specific and friendly way that they all enjoy. More specifically, blue waterlily said that ‘…….the students are not exposed to mistakes and receive the information more smoothly’. 
The student generally feels less threatened when corrected by the computer.
Most children find it fairly easy to use the computer since a basic assistance is given to them. It is known that many software programs are multisensory and thus more attractive. In other words, they include visual, auditory and kinaesthetic elements that are crucial for the development of skills related to language and mathematic literacy. If they feel disappointed or threatened from direct instruction, computers provide them a new motive/ incentive to learn.
Some parents claimed that they were very concerned about their children’s school performance. They feared that their vivid concern might have added to the children’s stress as well. Tulip’s father claimed that he often felt guilty forcing his daughter to finish her homework. He couldn’t help believing that he creates great anxiety and insecurity to his child.
In many occasions, the parents felt guilty because they felt helpless in helping their child to overcome the learning difficulties and they consequently put the blame on them. 
After studying the tables, the performance of all students in reading and writing ranges from 1 to 3 semesters below the expected level (according to the class they are attending). In addition, poor performance can be observed on the field of “audiovisual memory”, ranging from 1 to 2 semesters below average levels.





5.2 Discussion of the results of pre-test 

































Χώμα /homa			1st syllable	1st syllable		




























































Word	phonological	grammatical	Orthographical 	Punctuation-stress 	other	Unclassified 
Ξύνω/xino		2nd syllable				





































































































































































































































































































































































Studying the results of the pre-test of all students, we may come to the following realizations/conclusions.  
Comparing the results of the pre-test , we note that the fewest errors occurred in both syllables. The average rate in errors was 5.7 to 40 words. Most errors occurred in the first syllable of words. The average rate was 28.4 out of the 40 words. The second frequency errors were made ​​in  the second syllable where the  average rate of  errors was  5.9 t out of the 40 words .
To sum up, it is easily understood that most mistakes are fewer in spelling and grammar. The  grammatical mistakes  mainly regard the second syllable , which is the suffix of the word .

5.3 Quantitative comparison of the results between traditional and new technologies method 















As observing the table we see that the divergence of the two methods is minimal. The traditional method excels from the new technologies by one percent. We can conclude, that both methods are effective in learning spelling of difficult words, but through discussions with students resulting that the method of new technologies is more enjoyable for them.












Orthographical mistakes in post test 	7
Grammar mistakes  in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	6
Different mistakes with pre-test 	1
TABLE 5.4.1(a)

Orthographical mistakes in post test	6
Grammar mistakes in post test	2
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	7
Different mistakes with pre-test 	1
TABLE 5.4.1(b)

Camelia made  only seven spelling mistakes in the traditional teaching method. In relation to pre test, there were 6 mistakes in the same syllables and one mistake in a different syllable.
When the teaching method with the new technologies was employed, Camelia made ​​six orthographic mistakes and two grammatical ones. In relation to the pre test, she made 7 mistakes in the same syllable and one in a different syllable.
The student showed that she enjoyed more the I.T.  teaching method although she liked playing hangman with her friends during school breaks.
Comparing the pre-test with the post-test mistakes, it can be noticed that almost the same mistakes were made in both teaching methods (only one different).







Orthographical mistakes in post test	8
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	8
Different mistakes with pre-test 	-
TABLE 5.4.2(a)
I.T method 
Orthographical mistakes in post test	6
Grammar mistakes in post test	2
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	8
Different mistakes with pre-test 	-
TABLE 5.4.2(b)

Magnolia made eight misspellings in the traditional method and none of the other types of errors. In relation to the pre test, all 8 mistakes were located in the same syllables.
Using the method with new technologies, Magnolia made ​​six orthographic and two grammatical mistakes. In comparison to the pre test, she made ​​eight errors in the same syllable.
The student showed preference in the method of new technologies, as she is much better at mathematics (as proved in the observation protocols). Additionally, Magnolia is more acquainted with a computer than with paper and pencil that has claimed to dislike a lot probably due to her writing difficulties. 







Orthographical mistakes in post test	-
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	-
Different mistakes with pre-test 	-
TABLE 5.4.3(a)
I.T method 
Orthographical mistakes in post test	2
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	1




Pink Rose made ​​no mistake in the traditional method.
Using the I.T. teaching method, Pink Rose made ​​two spelling mistakes. In relation to the  pre- test she made ​​one mistake in the same syllable and one mistake in a different one.







Orthographical mistakes in post test	5
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	4
Different mistakes with pre-test 	1
TABLE 5.4.4(a)
I.T method 
Orthographical mistakes in post test	3
Grammar mistakes in post test	1
Phonological mistakes in post test 	1
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	5
Different mistakes with pre-test 	-
TABLE 5.4.4(b)

Tulip made five spelling mistakes in the traditional method  and none of the other types of errors. In relation to the pre test,  4 mistakes were made in the same syllable and only 1 mistake was made in a different one.
With the I.T. teaching method, Tulip made ​​three orthographic mistakes, one grammatical mistake and one phonological one. In relation to the pre test, she made ​​five mistakes in the same syllables.







Orthographical mistakes in post test	8
Grammar mistakes in post test	2
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	8
Different mistakes with pre-test 	1
TABLE 5.4.5(a)
I.T method 
Orthographical mistakes in post test	7
Grammar mistakes in post test	5
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	8
Different mistakes with pre-test 	2
TABLE 5.4.5(b)

Violet made eight orthographic and 2 grammatical mistakes in the traditional method. In relation to the pre test, she made 8 mistakes in the same syllable and one mistake in a different one.
In relation to the new technologies method, Violet made ​​six orthographic and two grammatical mistakes. In relation to the pre test, 7 errors were identified  ​​in the same syllable and two in a different one.







Orthographical mistakes in post test	7
Grammar mistakes in post test	-
Phonological mistakes in post test 	2
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	8
Different mistakes with pre-test 	-
I.T method 
Orthographical mistakes in post test	6
Grammar mistakes in post test	1
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	6










Blue water lily made seven orthographical mistakes and 2 phonological ones in the traditional method. In relation to the pre test, all 8 mistakes were made at the same syllable.
When the new technologies method was employed, Blue Water lily made ​​six orthographical mistakes and one grammatical mistake. In relation to the pre test, the student made 6  mistakes in the same syllable.






Orthographical mistakes in post test	5
Grammar mistakes in post test	1
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	6
Different mistakes with pre-test 	-
I.T method 
Orthographical mistakes in post test	3
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	3







Sunflower made five spelling mistakes and one grammatical one in the traditional method. In relation to the pre test, all 6 mistakes were made in the same syllable.
When the new technologies method was employed, ​​three spelling mistakes were made. In relation to the pre test, all ​​three same mistakes were the same.









Orthographical mistakes in post test	7
Grammar mistakes in post test	1
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	1
Same mistakes with pre-test	9
Different mistakes with pre-test 	-
TABLE 5.4.8(a)
I.T method 
Orthographical mistakes in post test	7
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	7
Different mistakes with pre-test 	-
TABLE 5.4.8(b)

Gladiola made  seven spelling errors, one grammatical and one punctuation error in the traditional method. In relation to the pre test, 9 mistakes were located at the same syllables. 
With the I.T. method, Gladiola made ​​seven orthographic mistakes. In relation to the pre test, the student  made  7 mistakes in the same syllable.












Orthographical mistakes in post test	7
Grammar mistakes in post test	2
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	2
Same mistakes with pre-test	8
Different mistakes with pre-test 	1
TABLE 5.4.9(a)
I.T method 
Orthographical mistakes in post test	4
Grammar mistakes in post test	4
Phonological mistakes in post test 	1
Punctuation-stress mistakes in post test 	1
Same mistakes with pre-test	8
Different mistakes with pre-test 	-
TABLE 5.4.9(b)

Orchid made seven spelling errors, 2 grammatical  and 2 punctuation errors in the traditional method. In relation to the pre test, 8 errors were made in the same syllables and one mistake was made in a different one.
When the method with the new technologies was employed, Orchid made 4 orthographic ​​mistakes, 4 grammatical, one phonological and one punctuation error. In relation to the pre test, the student made ​​eight mistakes at the same syllable.
Those errors are justified since Gladiola has great difficulties in long-term and short-term memory. This makes it difficult for him/ her to remember the spelling of difficult words. 
The punctuation errors are probably due to attention deficit/ distraction and anxiety that Orchid had during the process. Finally, grammatical errors exist because the student still has not managed to master the basic grammatical rules.
The method of the new technologies is preferred by this student as is "more fun" while for the traditional method "…….we need to write and this tires me".




Orthographical mistakes in post test	1
Grammar mistakes in post test	-
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	1
Different mistakes with pre-test 	-
TABLE 5.4.10(a)
I.T method 
Orthographical mistakes in post test	2
Grammar mistakes in post test	1
Phonological mistakes in post test 	-
Punctuation-stress mistakes in post test 	-
Same mistakes with pre-test	3
Different mistakes with pre-test 	-
TABLE 5.4.10(b)
Chrysanthemum made ​​one orthographic mistake in the traditional method. In relation to the pre test, the sole mistake was the same at the same syllable.
With the application of new technologies teaching method, Chrysanthemum made ​​two spelling mistakes and one grammatical one. In relation to the  pre test, she made ​​three  mistakes at the same syllable.
This schoolgirl was also a pleasant surprise regarding his/her performance. The student’s  performance with the traditional method was a little better. However, the new technologies method was equally  effective. The student also showed a clear preference to  the computer since it “…..was not forcing him/her to write and it is more convenient and relaxing to her to press the keyboard buttons”.
Once again, the errors were the same as the pre-test.
In the tables above, the types of errors made ​​in the post-test and the comparison of these errors with  the pre-test was presented. It is proved that misspellings are more frequent in comparison with the grammatical errors. In addition, only a few punctuation mistakes and even less  phonological ones were made. The above results are justifiable in regards to the quality of errors since the words used had two-syllables which were difficult to spell. 
This is why it was expected that the students would have made more mistakes. Additionally, there were less grammatical errors, since students have already been taught basic grammar rules and finally, punctuation and phonological errors are even less since in two-syllable words the possibility for such kind of errors is minimal.
Comparing the errors of the pre test to the post test, one can observe that students tend to make the same type of mistakes in words and only few times do they make errors in a different syllable.

5.5 Limitations of the Study
A real validity issue is that of the number of participants that took part in the experiment. As any results of the treatments cannot be extended to a large population, this research was basically a pilot study. It was ostensibly expected that a generalization of the above presented results would definitely fail to be implemented to a bigger number of students. Nevertheless, it is believed that any effort made to validate or not the effectiveness of certain methods would contribute to providing data for further research. In other words, the primary assumption as well as the results of the treatment could constitute a useful to any researcher interested in investigating any of the previously analyzed methods.
As the experiment included oral interviews with both parents and students, certain limitations should be taken into consideration:
(1) Selective memory;
(2) Telescoping, i.e. recalling events that occurred at one time as if they occurred at another time;
(3) Attribution i.e. attributing positive events and outcomes to one's own but negative events and outcomes are attributed to others; and,
(4) Exaggeration, i.e. the act of representing outcomes as more important than they actually are.
Another factor that needs to be taken into consideration is the time that the intervention processes have took place. It was in the afternoon after the students had returned from school.
This added to their tiredness and might have affected acquisition. Therefore, we need to take this into consideration. 
In addition, one of the most important parameters that influence the students’ performance was the family environment. Students, whose parents were more supportive, could understand their unique characteristics and respect them. In addition, the students were less anxious and more confident and this consequently led them to be more effective during the experiment. They did not hesitate to make a mistake and were more confident about their “choices” in what letter to write. In other cases parents were very anxious and this makes them very pressing to their children. Such an attitude had clearly a negative influence to the students’ performance since it rendered them more hesitant and they were prone to mistakes even though they did remember the spelling of a word. 

5.6 Conclusion
It is a fact that the introduction of Information Technology and Communication in the field of Special Education and more specifically in the use of computer technology in teaching practice, helps and sets new standards in the teaching and learning process. 
Summarizing all the above and through this experiment conducted in 10 students with dyslexia in spelling, the above claims are confirmed. An additional issue is met. Is the use of new technologies in teaching equally effective as the traditional ones in regards to the learning of spelling? 
The results of the experiment conducted show that both teaching methods are equally effective in spelling. In present study, we focus on learning the Greek spelling and reveal a slightly better performance in new technologies that is not taken into account.
There are many researches in other languages but in the Greek language it is the first experiment that measures and compares the traditional teaching method in spelling to the teaching method with the use of new technologies in learning of spelling. 
However, students seem to have a preference in the use of new technologies. In this experiment we confirmed the claim of Gregor et al (2003) and Pedler (2001) that dyslexic individuals were benefited in reading and phonological awareness and learning with a use of computer is a less distressing and more effective method. 
In addition, Lynch et al. (2000), Nicolson et all (2000) and Pedler (2001) support that children’s first choice is computerized accessions. 
The results of this experiment may act as a motivating reason for the implementation of IT educational programmes at public schools both in the mainstream and in the inclusive classes. This will provide students with learning difficulties with more opportunities to show their strengths, eliminate the failing factors and protect them from negative exposure. The use if IT is certainly not the only means to effectively deal with the problems the students with learning difficulties face but it is certainly an effective tool in the teaching process. The strongest advantage of the IT educational programmes are the virtual environments and the opportunity that they give to the users to be exposed to sound, visual images and interactive means while learning something new.
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Students’ evaluations conducted at the centre named Exelisin

ΙΝΣΤΙΤΟΥΤΟ ΜΑΘΗΣΗΣ ΕΠΙΚΟΙΝΩΝΙΑΣ ΣΥΜΠΕΡΙΦΟΡΑΣ
Η Φάυζα είναι μαθήτρια της Ε δημοτικού, παρακολουθεί στο Ινστιτούτο μας πρόγραμμα για την αντιμετώπιση των μαθησιακών και ψυχοσυναισθηματικών της προβλημάτων. Από τα στοιχεία του ιστορικού και την εκτίμηση που πραγματοποιήθηκε, διαπιστώθηκε ότι η Φάυζα αντιμετωπίζει δυσκολίες σε επίπεδο γραπτού λόγου, με δυσκολίες στην ορθογραφία, παράλειψη τόνων καθώς και εκφραστικά λάθη.  
Σε επίπεδο ανάγνωσης και προφορικού λόγου δε δυσκολεύεται ιδιαίτερα στην ανάγνωση, ωστόσο έχει αρκετά περιθώρια βελτίωσης (δεν τηρεί τα σημεία στίξης και αντικαθιστά λέξεις με άλλες που ξεκινούν απ’ την ίδια συλλαβή ή μοιάζουν ηχητικά). Κατανοεί τα κείμενα αλλά στις απαντήσεις της είναι μονολεκτική (φτωχό λεξιλόγιο). Χαρακτηρίζεται από βιασύνη και απροσεξία με αποτέλεσμα να κάνει λάθη και να αγχώνεται. Τέλος, δεν είναι λίγες οι φορές που εμφανίζει σημάδια διάσπασης προσοχής.
Παρουσιάζει καλή γραφοκινητική δεξιότητα αλλά πιέζει πολύ το μολύβι όταν γράφει με αποτέλεσμα να κουράζεται πιο εύκολα.
Πρόκειται για ένα ευχάριστο και καλοπροαίρετο παιδί, πολύ ευαίσθητο και πάντα με όρεξη για να προσπαθήσει. Είναι εκδηλωτική και πολύ ευαίσθητη σα χαρακτήρας. 
Με την παρέμβασή μας η Φάυζα  κατάφερε να  βελτιώσει τις επιδόσεις της στη ορθογραφία. Έχει κατακτήσει τους κανόνες καταληκτικής ορθογραφίας και βελτιώθηκε στο γραπτό της λόγο, αλλά χρειάζεται συνεχείς επαναλήψεις. Διαθέτει περισσότερη αυτοπεποίθηση αλλά και αυτοεκτίμηση. 
APPENDIX B- Quantitative analysis of errors of post-test for every target 

1.	Camellia 
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Traditional method- TABLE 5.3.2 (a)
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Traditional method- TABLE 5.3.3 (a)
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Traditional method- TABLE 5.3.4 (a)
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Traditional method- TABLE 5.3.5 (a)
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Traditional method- TABLE 5.3.6 (a)
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Traditional method- TABLE 5.3.7 (a)























I.T Method- TABLE 5.3.7 (b)
























Traditional method- TABLE 5.3.8 (a)
























I.T Method- TABLE 5.3.8 (b)

























Traditional method- TABLE 5.3.9 (a)























I.T Method- TABLE 5.3.9 (b)

























Traditional method- TABLE 5.3.10 (a)























I.T Method- TABLE 5.3.10 (b)


































































^1	  Special Educational Needs (SEN) groups, as they were examined by Everatt et al. (2007) were dyslexia, dyspraxia, attention deficit (hyperactivity) disorder (AD(H)D) or emotional/behavioural difficulties (EBD), Specific Language Difficulties (SLD) and Moderate Language Difficulties (MLD).
